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PREFACE. 

A Third Edition of this Book haviag been called 
for, I have carefully revised it, and made numer- 
ous additions, both scientific and practical j and I 
now submit it again to the Profession, in the hope 
that the facts and opinions I have advanced may 
serve to extend the knowledge of this important 
branch of Medicine. 

18, Bbtaksxon Steeet, 

POETMAN SqUAEB, 

January, 1864. 
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negreases, in certain parts of iVfrica, have fi-om time 
immemorial been accustomed to place weak and 
sickly children iu pools of water containing electric 
tiahes. 



ELECTRISATION. 

2. After the invention of the ordinary elec- 
trical machine, in which electricity is produced by 
the friction of a glass plate or cylinder betweea 
cushions; and still more after that of the Leyden 
jar, Medical men in Germany, France, and 
Kngland turned their attention to the therapeu- 
tical use of an agent evidently so powerful. A 
German Physician of the last century was the 
first to describe a case of paralysis cured by 
sparks drawn from the electrical machine (1744). 
Jallabcrt, the Abbe Sans, filandnit, Sigaud de la 
Fond, and Cavallo, afterwards used and preconised 
the same means for almost every form of disease: 
and a few Italian practitioners, not 8atis6ed with 
the effects of electricity alone, resorted to the 
ludicrous device of u:«ing in their machines glass 
cylinders filled with Peruvian balsam, purgatives 
and various other medicines, which were believed 
to be endowed with tenfold power if introduced 
into the system in so subtle a manner. 
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3. The method of ftpplying fnctional electricity, 
wliicit is cvea at the preicut day sometimes used, 
is as follows : — The paticut ia placed upon an in- 
sulating stoolj anrl made to take hold of the prime 
couductor of the electrical machine. Sparks are 
then drawn from the body either by the hand of 
the operator or by metallic conductors. \iy this 
procccdiu}^ a sharp pricking or pungent sensatioa 
is produced at the points touched; and after a 
time the skin is reddened and on ciiiption, re- 
seaibling lichen urticatus, breaks out. In the dec* 
tricity room of Guy's Hospital, where formerly, 
under the sm>eriutcudcnce of Br. Goldijig Bird 
and Dr. Gull, electricity was extensively era- 
ployed, the usual practice was to take sparks 
from the spine in the following way: a brass ball, 
furnished with a wire or chain in connection with 
the ground^ was passed up and down iu the 
dln:ctiuu of the spiue of the patient, who was 
seated on an insnlating stool, while the machine 
was iu action. By this moans spai-ks were made 
to pass from the skin to the brass ball, and thence 
escaped thrtiugh the wire or chain to the ground. 
Shocks from the Lcydcn jar were especially cm- 
ployed in the treatment of amcuorrhtea, when 
they were directed through the pehns. No doubt 




4 GALVANISATION. 

the electrical mnchine and tlie Leyflen jar have 
aObrded relict' iu ccrtoia aflcctioiia of tlic nervous 
avatenij in which it may be presumed that the 
use of any counter-irritant would prove beneficial; 
but they ore powerless in a number of ullicr affcc- 
tiona, in whioli galvanism antl electro-ma gnetiem 
6nd their appropriate sphere of action. 

OALTANISATinN. 

4. Amongst the numerous discoveries made in 
the last decennia of the eiglitecnth century, one 
which has proved of surpassing importance for 
Fcientific and practical purposes, was that of gal- 
vanism (I78(>). Tlic fundamental fact is, that a 
coutinuDus electric current is produced by the 
chemical action of two heterogeneous conducting 
bodies. After this had once been established, the 
discovery of the voltaic pile 1.1800), of eleetro- 
maguetism and magneto-elcetrleity (1831), were 
the natural consct^uence. The nature of these 
several agents, and their relations to the animal 
economy, have, by a aeries of hiborious experi- 
ments, protracted over the Rpace of more than 
half a century, been in a great measure unveiled, 
and thus nnt ouly an infinite number of most 
important physical and physiological discoveries 
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have been rendered possible wbich could not have 
been luatlc by any utlicr incau^, but also remedial 
agents obtained winch, although not more won- 
derful iu their effects than quiuiue, iodine and 
digitHH:^, arc of the greatest intrinsic value, and 
which, in the tre:itment of many aCTection.^ caimot 
be replaced by any other. 

5. Shortly after galvanism had been discovered, 
therapcuticiii experiments were uudcrtakcu with 
it, and a copious literature on its medical virtues 
soon sprang up, amongst which the treatises of 
GrapcM{i:iesscr, Jacobs, Augustiu aud Aldioi, 
deserve special mention. The physical, chemical, 
and physiological properties of galvanism, as they 
became successively known in course of time, 
excited the iuiiigiuation of Fliy^icians and lay- 
men in au equally powerful manner; and it was 
concluded that so marvellous an agent must needs 
possess wuudcrful curative powers. It is difficult, 
at the present time, to imagine the enthusiasm, 
bordering on intoxication, for the acwly -discovered 
remedial agent, wbich reigned in the commence- 
ment of the present century, and the uuhounded 
expectations which were entertained ns to its 
therapeutical value. It was not only rccom- 
meuded and used for almost all diseases which 
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exist, but was also believed to be able to rescne 
from (loath persons who had just been hanged or 
rowned. 

6. Of the physiological action of the galvanic 
curr<!iit upon the different tisauea of the human 
body very little was known. The voltaic pile was 
indiscriminately npplied, even for such diseases in 
which it niu3t have done harm; moreover, the 
power of this apparatus is, for reasons which I 
have explained in mv "Treatise on Medical Elec- 
tricity," Tci-y variable, and after a certain time 
entirely disappears, so that there waa sometimes 
no current at all, while at others there was either 
a weak or a very sti-ong currcut, aud, by the use 
of tlie hitter, accidents of a serious character were 
produced. The confidence in the curative powers 
of galvanism was, therefore, soon entirely shaken^ 
aud the voltaic pile ranged tojrether with talismans, 
amulets, animal magnetism, and mesmerism, 
amongst the curative treasures of the quacks. 

7. Further physical and physiological diseo- 
Tcries on the nature and properties of galvanism 
were evidently necessary before it could be em- 
ployed with a fair chance of success in the treat- 

of disease. It was in Italy that some time 
-ards the physiological part of the subject 
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■wa» more thoroughly investigated, especially hy 
Nobili, Mariauiui, and Matteucci; while Becqucrcl 
in France, Daniell and Grove in Eugland, and 
Biinsen in Germany, invented galvanic batteries 
which furnished a mucli more constant current, 
and one, therefore, more applicable for Medical 
purposes than that yielded by the original voltaic 
pile. Sarlandicrc made a great step towai'ds im- 
provinj; the mode of applying the galvanic current 
by using acupuncture needles, whereby the cur- 
rent is allowed to penetrate more deeply into the 
tissues, and at the same time is limited to those 
parts requiring the galvanic stimulus. By meaus 
of this proceeding, M.igendic effected some re- 
markable cores of paralysis, amaurosis, and neu- 
ralgia. It having become known that galvanism 
may cause the blood to coagulate, Guerard and 
Pravaz proposed curing aneurisms by galvano- 
puucturc. Wires rcudered incandescent by the 
galvanic current were employed for eaiiteriaation 
by Hcider, Middeldorpff, and Amussat. Others 
succeeded by the same means in decomposing 
urinary calculi, and in promoting the growth of 
healthy granulations and the cicatrisation of 
ulcers . 
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TABADISATION. 

8. la 1831, Faraday discovered that electrio' 
carrenta of instantaucous duration are induced 
iu couducting-wii'es hy the passage of au ordinary 
galvauic current (electro-raagnetismj, as well as 
by the approach to, and withdrawal irom, con*: 
ducting- wires, of a permanent magnet of steel 
(magneto-electricity). By this discovery uew agents 
of remarkable power were added to the electricatock, 
and which were, in course of time, proved to pos- 
ses physical, chemical, and physiological properties 
cutirdy different irom those of the coutiuuous 
galvanic current. Our knowledge of the physical 
phenomena couuected with electro-maguetisoi and 
magneto -electricity was considerably enlarged by 
the researches of Professor Dave, Henry, liecqucrel, 
and Dc la Hive; and Weber, Valentin, Duboia- 
Reymond, Helmholtz. Ludwig, Claude Bernard, 
and many others, zealously investigated the phy- 
siological effects of tUfse newly-discovered cur- 
rents. Machines especially designed for their 
therapeutical application were constructed by 
Messrs. Pixii, Saxton, Clarke, Kcil, Lcgendre and 

KMorin, Siemens and Ilalike, Stohrer, and many 
others ; while to Duchcuuc belongs the merit of 



Iiavlug Hrst effectually directed the attention of 
the medical protessiou tu the tlierapeutical use of 
induction currents, tlie methodical application of 
which Tvaa called by him " Faradisation," in 
houour of Faraday, the discoverer of this form of 
electricity. 

9. I have already mentioned that the physical, 
chemical, and physiulogicaJ. effects of the con- 
tinuous galvauie, and of the interrupted (Faradic) 
current, are entirely different; from which it may 
be inferred that we cannot expect beneficial re- 
sults from au iudiseriminatc use of either of these 
Hgcuts, cacli cue of which has its onu special 
sphere of action. To give only one instance, the 
continuous galvanic current, if applied to any 
part of the face, excites the rotiua iu a remarkable 
manner, so that tlic pereon subjected to the ope- 
ration perceives a flash of light, the intensity of 
which is directly proportional to the power of the 
current employed, and inversely proportional to 
the resistance offered to the pas&age of the 
current. A flash is produced by the application 
to the face of a very feeble continuous current, 
such as is excited by the contact of a half-crown 
piece and a penny ; it is much more distinct if, 
instead of this arrangement, zinc and silver, or 




FARADISATION. 



to 

theH 

ins ^n 



zinc and gold, are used ; and if the current, fiir- 
nialied by a number of large plates, as in Grore's or 
Daniell's battery, were used, instantaneous blind- 
ness nH<i:ht be tbc result. If the skin of the face 
is dry, the flash ia less vi\-id than if it be pre- 
viously moistened, whicli dimiQishcs the resistance 
to the passage of the current. Moreover, the 
flash is stronger if the conductors arc directed to 
the conjunctiva, or to the Schneideriaii membrane, 
or to the raucous membrane of the cavity of thi 
moutb, than if tlicy arc applied to the skin oft 
face; since the drlicate rpithdium of the mucous 
tnembranes offers much less resistance to the 
passage of the current than the epidermis. Thia ^ 
same continuous galvanic current has only littlfl^H 
action upon the muscles of the face, while, on the^H 
other baud, the interrupted l-'nradic current has 
little or no action upon the retina, and a powerful 
effect upon the muscles. The^e facts are of great 
practical importance, as it follows from, them that 
we may use the interrupted current without 
danger in paralysis of the portio dura, for ex- 
citing Ibti paralysed muscles of the face, aud that 
we must avoid in this affection the application of 
the continuous galvanic current, as thereby tho 
vision of the patient might be endangered, while 
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no good would be done to the facial paralysis. 
Other facts relating to llie difference in the 
effects of galvanism and electro- ma^etism will 
be mentioned hereafter. 

GALVANIC AND PARADIC MACHINES. 

10. A most important point for the practitioner 
who iiilendB using electricity as a remedy, is the 
choice of good apparatus furnishing a continuous, 
elect ro-mngnetic and magueto-cle<:tric current ; 
and, the want of success of an electric treatment 
has, in many instances, been due to tljc insufficiency 
of the machines employed. I shall first consider 
the apparatus by which a continuous current ia 
furnished, and then pass on to the Faradic or 
induction macbiucs. 

(a.) CoTttiniious Galvanic Current. — T consider 
the following requisites indispensable for machines 
of this kind. (1.) They should furnish a large 
quantity of electricity. (2.) The current should 
not be subjected to any considerable vai*iation8 
within a certain time (say twelve hours). (3.) The 
apparatus should be handy and fit for use in the 
consulting and sick room. 4. The dose of elec- 
^ tricity to be given should be able to be exactly, 
■ nicely, and easily measured. In the machines 
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wbicli were formerly ia use, iiiost or all of 
qualities were wanting, and tliey were, therefoi 
unfit for medical use. The original voltaic pUe 
has becu entirely gircn up, as it u not only rery 
troublesome and inconvenient, but the current 
jiclilcd by it is subject to coasidcrablc variations. 
Cruikshauck'ti battery la more easily mauipulatcd, 
but its current is likewise iucoustaut. The gal- 
vanic poultice of M. Becamier, aud the electric 
belt of Messrs. BrctoUj are ingenious iuvcntiunsj 
but they suffer from the same defects as the 
voltaic pUc. Pulvcrmachci-'s cbaius, ivhich are 
still much u»cd, have the great drawback of fur- 
nishing ouiy a comparatively small quantity of 
electricity, while they have a high tension ; more- 
over, the current yielded by them is extremely 
inconstant and unreliable. The only batteries by 
which a really constant current is furnished, aud 
which should therefore be exclusively used by 
medical men, arc those of Dauiell, Grove, and 
Buuscn. Until very recently, however, these 
batteries were only constructed for ph)'!>ieid and 
chemical laboratories, or for the purpose of gal- 
vauic cauterisation. The only machine which as 
yet seems to me to combine all the necessary 
^^uisitcs mentioned above, is one which has 
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[recently been coustriicte<l, acnording to my direc- 
tions, by Messrs. Legeudre aud Morin, of Paria, 
and which is Bunsen's battery modified with 
special regard to medical practice. Tn this 
maclunc, which I exhibited at a recent meeting 
of the Medical Society of London, there is a very 
considerable quantity of electricity, which, aa ia 
well known, depends upon the extent of surface 
exposed to the chemical action of the liquids con- 
i taiued iu the battery. Each cell is four inches 
high, and has a circumference of five inches. The 
carbon used in it is that known as DeleuiPs 
carbon^ which nifords every advantage that can be 
reasonably desired. This peculiar kiud of cai-bon 
is prepared from the deposit formed in the Paris 
gas-works, and is distin^iished by its hardness, 
uniformity, durability, and its property of giving, 
with nitric acid and zinc, a very constant galvanic 
current; one snch cell, if charged with 50 per 
cejit. nitric acid, is suflieicnt to put into action 
powerful induction machines. There are thirty 
cells in this macbinCj which ia therefore one of 
great force; for, iu most cas«s, from five to 
twenty cells are quite sufficient. Moreover^ the 
J apparatus, though somewhat heavy from the gi'cat 
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perfectly clean. There is no escape of acid fumes, 
as the cells are eutircly closed up by a cover of 
hardened gutta-percha. Finally, the doae of elec- 
tricity to be giren may be exactly nicasuitrd. The 
plates which estublish the connection between the 
several cells are perforated, so that conducting 
wires may be stuck into auy of them^ and thu8, 
at a moment's notice, a current of any power may 
be administered. The machine is, in fact, perfect 
in its kind, the only drawback to it being the loss 
of time which is unavoidably attncbed to charging 
and discharging the cells, but which, with some 
little practice, may be reduced to a minimum. 

(6.) Ehttru-Magnethm and Magneto- Electricity. 
— The induction macUiuca used for medical pur- 
poses arc either vol ta -electric or magneto-electric 
(rotatorj-). The former have the advantage of 
being self-acting, and of allowing an extremely 
nice regulation, not only of the intensity of the 
current, but also of the rapidity of the inter- 
mittences. Eotatory machines were believed to 
be superior to those just mentioned, on account 

their being cleaner and always ready for action, 
it these two properties arc by no means wanting 
in the voUa-olcctric machines of recent couHtruc- 
tion, amongst wliieh that made by Messrs. Stijhrer, 
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of Dresden, may be mcutioutd as a specimen of 
what induction machines ought to be. It vould, 
however, be erroneous to suppose that the current 
induced by voltaic electricity, and that induced 
by a permanent magnet of steel possess exactly 
the same physiological and llierapeiitical pro- 
perties. Such is not the case, arid the reosou ^^111 
be readily understood, if we couaidcr that the 
variations in the density of the Tolta-electric cur- 
rent are far more sudden than tbo&c of the ujag- 
ucto-elcctric currcul. The furmer, tUen;fore, acts 
more on the motor nerves and muscles^ i^hile the 
magneto-electric current acta more on the optic 
nerve, and is more beneficial in the cnre of rheu- 
matic callosities. The chief properties M-luub 
induction machines smtcd for the trcaluicut of 
disease should possess are, tliat the dose of elec- 
tricity may be exactly measured to suit the 
diBcrcut constitutions, agq and sex of the patients, 
and the more or less severe degi-ee of the affection 
for which it is employed; that both the cuiTcnt of 
the thick and of the fine wire should be ohtr-in- 
able ; oud that the rhcotomc or cut-currcut shuiUd 
he so constructod as to allow of slow and rapid 
interruptions, ad Ubilumt and should not easily 
get out of order. 
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e continnons galvanic current, which 
always moves in tlic same direction, possesses 
considerable chemical effects, as it easily decom- 
poaes water and saline solutions, oxygen aud acids 
bring attracted to the [jositive polo, while hydro- 
gen nnd alkalies accumulate at the negative pole. 
On the contrary, induction currents, which move 
tematfly in different directions, have only a 
slight chemical action, for as each wire serves 
alternately as positive and negative pole, their 
chemical effects are, in a great measure, ncutral- 
as soon as produced. Thus, if induction 
nts are made to act upon water, both hydro- 
ftnd oxygen appear simultaneously at either 
of the poles; and, being iv. the nascent state, 
immediately combine again to form water. Tf H 
we, therefore, 7vish to make use of the chemical 
effects of electricity, it follows that the coni'amous 
ffahanic current alone should be used. This applies 
shiefly to the electric treatment of aneurisms and 
'►luricesi which has not yet been so extensively 




resorted to fts the advantt^u coimected with it 
seem to warrant. 

ANEUBISMS AND VARICES. 

12. By making a coiitiuuous current act upoa 
bloody we may cause it to coagulate, not oolj' 
wheu taken out of an artery, vein, or capillary 
vessels, but also while still circulating iu the living 
body. Clots may thus be produced at a given 
point iu the circulating system, those of venous 
blood being less firm and more dark than tUoxc of 
nrtcrial blood. ClotSt ore, however^ onhj produced 
at the poxitire poU^ where, in consequence of the 
dceomposition of the saliues contained in the 
blood, acids are liberated. Alkali uccumulutes at 
the negative pole, where, therefore, the blood is 
rendered more fluid. Thus it is obvious that 
surgeons cannot be successful in the electric 
treatment of aneurism, if, as has repeatedly been 
done, induction euntuts, which have cmly trifling 
chemical cflects, arc employed instead of the oou- 
tinuoua current, and if, instead of the positive 
pole, both poles, or tlie negative jiole, is made to 
act upon the blood. Aforcover, M. Steinlein has 
L^ drawn attention to the circumstnucc tliat tlic 
H nature of the metal of which the ueedles used in 
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such procccdiugs are made, has a certain iuflnence 
upon the effects produced. If the needle con- 
nected with the positive pole is of platiDunit 
coagulation proceeds slowly; if the platinum needle 
has a poJDt of iron, the effect is quicker; and the 
action is moat rapid if a needle of zinc, or a steel 
needle covered with a layer of zinc he used. This 
is due to the fact^ that the acid liberated at tho 
positive pole forms chemical compounds with the 
metals of which the needles are made, and the 
coagulation of fibriue is favoured, if chloride of 
zinc is acting on the blood. 

As clots which are rapidly formed, are always 
softer than those which are slowly producwl, it is 
important that the operation should not last 
longer than about five minutes, if aneurisms are 
to be treated by this proceeding. If the current 
is allowed to pass through the aueorismal sac for 
twenty minutes or longer, the sac is quite closed 
up, and the clot thus formed is liable to be again 
dissolved, as it consists of fibriue and blood- 
globulcH; while if the clot is slowly produced, it is 
exclusively formed of fibrine, and is therefore 
hard, and tends tn rapid organization. 

M. Petrequin, of Lyons, was the first to cure 
aneurisms by this proceeding (1845); and since 
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then other successful cases have beca published. 
The galvanic treatment of aneurisms is especially 
to be recommended in such cases where other 
methods cannot be conveniently applied on ac- 
connt of the seat of the tnmour. In varices, 
where the ordinary modes of treatment are so 
frequently unsuccessful, Galvanii^atioa would be 
more even generally useful than in aneurisms. 

HYDROCBte. 

13. In caae-s where the absorptioa of cfiTusioasin 
superficial tissues is to he promoted, both Gralvaui- 
sation and Faradisation vaAy be advantageously 
employed. Thus, ca«cs of hydrocele, in which both 
tlic injection of iodine and the setou had failed, 
have been cured bytbeuse of eitherof these metlioda. 
Faradisation is, however, preferable from being 
less troublesome. The proceeding in hydrocele 
should be as follows : — two actipuncture needles 
are introduced, the one into the upper, and the 
other into the lower part of the tnraour; and the 
free extremities of the needles are then connected 
with the poles of the induction machine. The 
current should only begin to act after the intro- 
L ductiou of the needles, because, otherwise, violent 
H pain would be caused on lodging them in the sac. 
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Vie must also take care tbat the points of the 
needles should project iuto the fluid, a8, if they 
arc merely passed into the subcutaucoufi cellular 
tissue, or the tunicii dartoa, the current would only 
act upon these TOembraties, but not upon the 
tnnica vagiualis and the fluid accumulated in its 
sac. At first, a mild eurrent should be used, which 
may be gradually increased, uutil the patient com- 
plains of pain. The operation should last for 
about twenty minutes j at the same time gentle 
pressure may be exercised upon the tumour. 
Immediately after the operation, tlic »cratum 
appears puffed, and the quantity of fluid in the 
sac ia diminished. Sometimes the hydrocele dis- 
appears within the twenty-four hours after the 
first operation; in other cases, thitic or four 
operations are required for eflectiug a cure. 



OPACITIES OF THE COHN'EA. 

14. In oimcities of the cornea, especially such as 
defy other therapeutical proceedings, Faradisation 
is a valuable remedy. Galvanisation may also be 
useful ; but it must be applied with special caution, 
because of the peculiar action of the continuous 
current upon the retina. It is, therefore nccessarj-, 
if the latter be used, that the current should be of 
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Tery low tension, such as is furnished by from four 
to six cells of Buu8cn*s battery. The induced 
current only acts upon the retina, if it posaessos a 
verj' hijrh tcusion, and even thcu^ not nisarly »o much 
as the continuous current, In order to discover 
the relative value of the different modes of 
treating opacities of the conica. Dr. A. Von 
Graefe used, in patients in whom both eyes were 
similarly effected, the induced current on the one, 
and liiudamim, nitrate of silver, etc., on the other, 
with tiio result that the cure by Faradisation was 
much mure rapid than by the other means. 

15. Opacities of the conica invariably require 
a somewhat protracted treatment, viz., from one 
to three months, according to the severity of the 
affection. The cure is more rapid if the operations 
succeed each other at short inten-als, as every 
other day, or four times a week, from ten minutes 
to a quarter of an hour each time. The following 
case may acn'C to itlufttrate the therapeutical 
proceeding : — 

Case 1. — Mr. II. T., aged 19, received in May, 
1862, a violent blow on the left temple, from a 
cricket ball. He was at first completely stunned, 
and he felt great pain in the head for several 
days afterwards. The conjunctiva and cornea of the 
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left eye soon became much inflamed, for whieh 
patient was put umler a course of mercury; but 
although his system was much affected by the 
medicine, the eye did not get better,' Sfercury 
was therefore given up after a tioiej and other 
treatment reported to. The iuflammation the; 
gradually subsided^ but there remained a 
siderable opacity, which corered the whole extent 
of the cornea, and was thickest in the lower part 
of that membrane, whereby vision was almost 
entirely prevented. Mr. "White Cooper, whom the 
patient consulted in July, 18G2, believed that 
Faradisation would be the beat means of promoting 
the absorption of this opacity, and sent the patieoj 
to me. I employed Faradisation combined witli' 
continuous current of low tension, tbe negative 
pole being directed to the closed eye, and the < 
pofiitire to the tem])le, thus stimulating the 
influence of the first branch of the trigeminal 
ner\'e upon the nutritive ]>roces«e8 in the ey^H 
The patient quickly improved under this trca^^ 
ment; and wticu he discontinued it, after 
having had twenty-four operations, there merely 
remained a very thin film on the cornea, which 
was only perceptible on close examination, and 
impeded vision butlittle. A complete cure would 
probably have been effected^ if the patient 
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town, 
the trcatucut for some time louger. 

CATAEACT. 

16. If the zinc pole of a voltaic pile Is mndo to 
act upon the Icua of the eye, thia ia rcudermi 
opaque; and if the copper pole ia ftftonrnrds 
directed to it, the opacity again diitappcaift. This 
fact induced M. Crussel to recommend Galvonis* 
atiou for the cure of cataract; but since, iu the few 
cases which have thus been treated, iuflammatioa 
of the chorotdea, iris, and retina, and destruction 
of the eye-ball have followed the operation, it 
vuuld be uojustiBable to resort to it. 
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xrMOUBS. 

17. Faradisation and Qalranisation may be use- 
fully employed for certain tumours, a^eeially of 
the glandular kind, and some forms of struma ; 
and are chiefly to be recommended where sui^cal 
operaticus are impracticable, on account of the 
■cat of the tumour, or where the patient i* avrrae 
to socb operations. A striking case of this kind 
occorred a short time ago in the practice of Pro- 
ibnor Lan^cnbeck, and Dr. Meyer, of Berlin. The 
It foflered Irom a hard ^ondnlar tomour, as 
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large as the head of an adnlt, and lodf^cd between 
the head and the right shoulder, tilling up the 
space between the lower jaw, the mastoid process, 
and the liuca wmicircnlaris inferior of the oeci- 
pital bouc, and extending backwards in the direc- 
tion of the vertebnd column, which was dislodged 
towards the left side. The circumference of the 
left side of the neck was on!y aix inches, while 
that of the right side was no less than fourteen. 
After fifty-six applications of the induced current, 
the tumour was reduced to one-half of its previous 
sizc^ and by further treatment its bulk was still 
more diminished. In such cases, each operation 
should last for alrout an hour, and the treatment 
must he persevered in. for a considerable time if 
beneficial rctnlta are to he obtained. Galvanis- 
ation seems, in the treatment of these affections, 
equally valuable as Faradisation. 



StHICTlTRrS OF TCE URETHRA. 

18. Messrs. Willebrandt, Wcrtheimer, and 
Jackseh have recommended and used galvanism 
for the cure of strictures of the urethra. An in- 
sulated catheter, with a free metallic point, is 
introduced into the urethra, so that it touches the 
stiicturc; and it is then connected with the nega- 
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folc of the battery. Por estahliRhing the 
circuit, a coucluctor connected with the jwsitive 
pole 19 placed in the hand of the patient. Tlie 
catheter is left in the urethra for from ten to 
twenty minutes, after which it easily glides into 
the bladder. From eight to ten such operations 
arc said to be sufficient for the cure of aevere 
•tricturcs; but further experience is required 
before a decided opinion on the value of Galva- 
uisatioQ in cases of this kind can be given. 



tTLCEnS, DECUBITUS, ETC. 

19. Per ulcers, in which the secretion is of au 
unsatisfactory character; and in which a growth 
of healthy granulations U to be promoted, both 
Galvanisation and Faradisation may be advau- 
tag:eon8ly employed. A single pair of zinc and 
silver, as rceommcudcd by Mr. Spencer WcUs, 
may be used, the silver being applied to the ulcer, 
and the zinc to any part of the skin, which must 
be previously luoistenecl in order to facilitate the 
passage of the current. By this means a very 
beneficial change in the condition of nlccre is 
often effected witliin twenty-four hours. The 
surface beneath the silver rapidly cicatrises, while 
that beneath the zinc is converted into a super- 
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ficial eschar. By frequently clxanging the posu 
tion of the zinc pole, the unpleasant effects o 
the latter may be almost entirely countcr< 
balauccd. 

20. Faradisation is Uketrise exceedingly nsefo] 
vherc ulcci-s ai'c slow to heal ; aild after an)puta<> 
tions, M'here the stump ia in a bad eonditioo^ 
Some years ago, I treated by this means a patient 
npon whom Mr. Wells had performed amputatioa 
of the forefinger. Cicatrisation had been very 
tardy, and although the wound healed at last, the 
stump remained livid, very soft, was exceedingly 
sensitive to touch, and bled easily. Under the 
inflacucc of Faradisation, it became much firmer, 
acquired a hi^althicr colour, was less sensitive to 
touch, and never bled again. Mr. Mitchell Henry 
has informed me that he has, in patients wlio 
were under his care in the ^Middlesex Huspltal^ 
found the same means very beneficial for im* 
proving the secretion of ulcers ; and Dr. Ruschen- 
bcKfcr, of the United States' Navy, has success* 
fully used the electric current for the cure of 
unmanageable decubitus. Mr. Nunn, of tha 
2kliddlescx Hospital, has also adopted this moda 
of treatment for the sequelae of mammary 
abscess, in sinus of the breast, and the painfi 
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oedeitift, whidi is so apt to rcmaiQ after the 
more ucute phcraumcna of mflamuiaciou have 
subsided. In several instances, Str. Xuun has 
seen, after one application, the indolent edgoa 
of llic fistulons opening assuming a healthy appRar- 
ance, and the dull red colour of the iniiltrated 
skin giving place to a tint peculiar to ri'solution. 
In all these cases, Faredisatiou acts by Etimulatiug 
the vasomotor nerves, in consequence of which the 
actinty of the blood-vessels is increased, and the 
absorption of exudation-products is promoted. 

DBINARV CALCt'Ll. 

£1. Calculi of the most different chemical compo- 
Bition may be dissolved or disintegrated by means 
of electricity. Mr. Robinson has recommended 
tlie mechanical action of an electric discharge 
from the Leyden jar, for destroying the texture of 
the calculus. Such a proceeding, hovcver 
ingeniouB, would yet not seem devoid of danger, 
since small fragments of the stone might by the 
force uf the shock be lodged in the tissue of the 
bladder Provost and Dumas have employed the 
mechanical action of torrents of hydrogen and 
oxygcu, developed by the dccom^Msitiou of 
water br means of the continuous current, fur 
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rendering calculi friable. A^iu^ M. Bonact ant 
Dr. Bcncc Jones have proved that vrc may. by thi 
electro-chemical decomposition of a solution o 
nitrate of potash, convey acids and alkalies to thi 
stone, without diffusing these powerful solvents ii 
the urine coiitaiucd iu the bladder, which latta 
would therefore not be injured by sudi an operft 
tii>n. We knov that most urinary calculi may bi 
dissolved either by nitric arid or by potish. I^ 
therefore, a calculus is immersed in a solution a 
nitrate of potash, and a continuous galranu 
current is caused to act upon this solution, nitrii 
acid will be attracted to the positive pole^ ant 
caustic potash to the negative pole. Thus, ona 
side of the calculus will be subjected to the actiom 
of the acid, and the other to that of the alkali; af 
that, if the stone be composed of phosphates, f 
will be dissolved on the acid side; and if eompo«e( 
of uric acid or urate of ammonia, it will be dis 
solved ou the alkaline side. No doubt, this pro. 
ceeding: might be highly advantageous, cspeciall; 
for the removal of large calculi, for whi< 
lilUotrity is not applicable; but it has hith 
been found impoRsible to constmct an instnimc 
by means of which the current could be safel, 
(«nveyed to the calculus, and which at tbe 
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time prevented the liquid in the bladder from 
assuming a high temperature, aud alloired of the 
escape of the gases which are formed by the decom- 
positiou of water. Dr. Melichcr, of Vienna, atfirms 
having successfully operated by Galvauisation upon 
two patients suQV^ring from stoue; but as he has not 
I ^veu a full description of his cases, uor of the 
instruments employed by him^ his statement is 
devoid of value 

TBR £LRCTItO-CHEMICAL BATH. 

22. The electro- chemical bath has been recora- 
meuded for extracting fi-ora tlic human Ixidy, by 
the aid of a voltaic pile of about thirty paira, 
various metallic substanct^ winch have been taken 
as remedies, or lodged in the system, vhilc being 
used in the different arts and trades in which they 
are required. It is administered in the following 
way: — the patient is placed up to his neck in a 
largo metallic tub, which is filled with natcr and 
insulated from the ground, aud one end nf which 
is, by means of a screw, connected with the nega- 
tive ]>ole of a pile of thirty pairs of plates; the 
patient sits in this tub upon a bench of wood, 
I insulated from the tub, and having the lengtlt of 
Btfae body, and he holds the positive pole of the 
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battery alternately in the right auil in the left hand. 
The positive electrode is made of irou and covered 
with linen, in order to diminish the calonfic action 
of the pile, ^hich is very powerful, and whereby 
the hand might be' burnt. The galvanic cun-cnt 
now enters the body by the right or left arm; 
and, according to M. Poey'a graphic description, 
it circulates from the head to the feet, traverses all 
the internal organs («iV), and even the bones, seixea 
every particle of metal which may exist anywhere, 
restores Jt to its primitive form, and deposits it on 
the whole surface of the sides of the tub, from the 
neck to the feet. 

23. There are, however, very strong reasons for 
doubting the supposed efficiency of the '* electro- 
chcmicid bath,.'* In the first place, it is difficult to 
understand how the galvanic current could convey 
into the liquid of the bath, and diffuse on the whole 
surface of tlie sides of the tub, metallic atoms which, 
according to the established laws of electro-che- 
mistr)', ought to be deposited only on the surface of 
the electrodes. In the second instance, it is quite 
evidcntjthat M. Poey is entirely mistaken in suppos- 
ing that the galvanic current traverses the bones of 
the patient sitting in the bath. For supporting this 
tiew.hcquotesDucheime, who says, that if moistened 





cond actors oonnected with the poles of an dec- 
trical appantua arc placed upon the sarface of a 
bono, a strong pain of a pccaUar character is pro- 
duced. Hence M. Pocy concludes, tliat if the skin 
merely be sufficiently moistened, the electric 
corrcnt irill trarerse the bones. It ia scarcely 
neoessary to point out, that the pain produced by 
placing moistened electrodes on the surface of a 
bone, is caused by the electric excitation of tlie 
nerves of the periosteum; and that, ns the bones 
conduct sLxteea to tirenty-tvo times worse than 
the miisclea and other moist tissues of the hnmau 
body, the current will never traverse the bones of 
a patient sitting in an electric bath, but vill run 
along the best conducting substances, viz., mus- 
cular and cellular tissue. More satisfactory proofs 
than have up the present time been given, are 

1 therefore required, before we can receive the state- 
ments as to cares of diseases by means of this 
proceeding. 
INT 
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INTRODUCTION OV MEDICINAI. STHISTAKCES INTO 
THE SYSTEM BY THE AID OP GALVANISM. 

24. Fabr^Palaprnt was the first to conceive that 
it might be possible to introduce medicinal sub- 
stances into the humau body by the aid of elco- 
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tricitjr. From some experimenU be performed, he 
concluded that iodiac could he conveyed through 
the human hody, from the negative pole of a 
volcanic pile to the positive pole; but no doubt 
he has i>ccu mistaken in this, as uo trustworthy 
observer after him has been able to verify his 
results. Further experiments on this point have 
been made by Di-h. Klenkc, Masscastciti, and 
Richardsou; but the result has been that elec- 
tricity neither retards uor accelerates the absorp- 
tion of mc<licine8, and its uttc, with regard to this, 
has therefore been, entirely given up. 



THE GALVANIC CAUTRRr. 

25. Wires rendered incandescent by the con- 
tinuous galvanic cuniint can he employed for pro- 
ducing tlie effects of the actual cautery, whether we 
intend destroying the tissues or merely modifying 
their vitality. In certain eases, the galvanic cautery 
has great advantages over other cauteries and the 
knife. It acts rapidly and energetically — it causes 
little or uo hajraorrhage — there is no danger of its 
hurting the adjacent structures, neither on first 
introducing uor in afterwarda removing it — it 
favours the growth of healthy granulations, and is 
not so terrible to the patient as the red-hot iron j 
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and (iccply-scftted tissues which are inaccessible to 
the knife may, by the galvanic cautery, be burnt 
or cut without danger. Ailcr its use the condi- 
tion of the patient is almoat always satisfactory, 
besidos whicli tlie proceiulinj is Bcarcely painful. 
The drawbaclc to the galvanic cautery is, that a 
special and somewhat expensive apparatus is re- 
quired for its use, and that the wires, when 
rendered incandescentj may meJt, especially if 
they come in contact with hones or cartilages. 
The galvanic cautery is chiefly applicable in the 
following conditions: — Hip.incirrhage from a large 
surface (as from fungus medullaris), certain forms 
of neuralgia, ulcer of the coUura uteri, cancer, 
fistula, severe stricture of the urethra, and polypus 
of the uterus, the larynx, aud posterior nares. 
Professor MiddcldorpfT's galvanic burner, poitc- 
ligaturc, and seton, are the most convcnicut iu- 
strumeuts for cauterisaiicru by means of gal- 
vanism. 



IMPLUStlCE OF ELBCTKICITY ON SECRETION. 

26. Faradisation, as well as Galvanisation, have 
a considerable influence upon the process of accre- 
tion in different organs. Suppressed ptrspiratjon 
of the feet may by this means be re-established ; 
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and in deficient accretion of semen, Faradi«8tioa 
of the testicles provi*s useful. 

27. lQamenorrh(Ea the induced current is a valu- 
able cmraenngogue, especially in young nnmorried 
women, ia whom we Eire led to assume u torjiid 
state of the vasomotor uen'es of the ovaries and 
the uterus ; and also in cases where the catamcnia 
have been suppressed in consequence of emotion, 
anxiety, cold, etc. In certain cases of chrome 
metritis connected with amenorrhcea, absorption 
of the effusion in the tissue of the uterus takes 
place under the influence of the sarae treatment, 
and the catameuial function then returus to its 
normal state. In ameuorrhoea Faradisation of tbe 
womb itself is most cfl'ective; but where this is 
not expedient, the etimnlus may l»e directed to 
the skin of the soles of the feet and the legs, and 
by moistened conduetoi^, to the nape of the neck 
and the os x^ubiii, ns well as to the inner surface 
of the thighs. 

28. In women, after parturition, where the aecrc' 
Hon of tniik is tardy, or when it has' been sup- 
pressed in consequence of emotion, etc., Fara- 
disation of the mammcc by moistened conductors 
produces beneficial clfects ; in such caaes the 
o[)cration should last for a quarter of nn hour or 
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twenty minutes; and, if nccessarVj be several 
times repeated. From some cases of this kind 
which have fallen under mj observation, and in 
which the R^^ult hati been highly sati&factoryj I 
select the foUowiug one : — 

Case 2. A* B., a lady in good circumstances, 
aged 31, had her first cliild in June, 1860. Par- 
turitiuu had been somewhat protracted, but no 
opeiution had been Dcccsaary. fioth mammae 
were extremely painful, hard, and hot; there had 
been no trace of colostrum, ucither before nor 
after partuiition. The patient had, in the cvcninj^ 
and the raoniing, sensations as if the milk were 
rising, but in spite of the usual local and internal 
treatment, there was no flow. Six days after deli- 
very, 1 applied Faradisation by means of moistened 
conductors to both niammse for about twenty 
minutes. The following morning the milk ap- 
peared, although not yet abundantly. The child 
being now made to suck the breast at short inter- 
vals, the secretion soon became quite sufficient, 
and remained in a satisfactory condition. In this 
ease a single operation had produced the desired 
result; but geuerally three or four such applica- 
tions are necessary. 
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S9. In acute and chronic rheumatism of tlie ma»- 
clcSf both Farad isationatKlGalvaui$at ion, ifpro perl] 
employed, are invaluable remedies. I hare fr 
qucntly cured cases of very long standing, and in' 
which the patients themselves had almost despaired 
of a cure, by one or two operations. The curative 
influence of Faradisation is most striking in rheu- 
matism of the deltoid muscle, and of the interossei 
and lumbricata of the hand, whether of recent 
origin or of long standing; and in the treatment 
of these affections, it cannot be replaced by any 
otiier remedy. 

30. Rheumatic effusions in the joints arelikewise 
amenable to Faradisation, which ro ust in this instance 
be continued somewhat longer than is necessary 
for the reliefof muscular rheumatism. If, however, 
the effusions are considerable, Galvanisation is pre- 
ferabletoFaradisation; and both remedies must be 
used together, if muscular contractions are at the 
same time present. These contraetions, which so 
frequently rt^ist the ordinary local and internal 
treatment, are readily cured by a proper use of the 
continuous and induced (faradic) current 



Cttst 3.T. C, a muBicianj aged 31, had, during a 
* Scotlandjin the summer of ]8J9,contracted 
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^Icnt rheumatism, chiefly in the right shoulder 
and arm, which prevented liiui from following his 
occapation. He had been sabjected to various 
couraesof ti-catmeut, and had taken large quantities 
of nitre, bicarbonate of soda, iodide of potassium, 
and guajac. The pain was relieved after a time, 
but it never cntii-ely left him, and a considerable 
contraction of tlie flexor muscles both of the arm 
and forearm remaiued, against which all remedies 
proved of no avail. He consulted mc in Sep- 
tember, 1861, when 1 found the arm in the 
following condition ; — sensation was very dull all 
over the arm, as the patient did not feel the prick 
of a pin, nor could he distinguish the two points 
of the aesthesiometer when held at the usual dis- 
tance. There was a dull aching pain, which at 
times became acute, and was very severe as soon 
a9 the patient was in bed. Great numbuesa in the 
fingers was complained of. The biceps and 
brachialis internus muscles were so contracted, 
that the arm was Hexed in an angle of about bo", 
and could not be extended j the flexor digitorum 
communis was also rigid, although in a less con* 
siderable degree, and the interossei and lum- 
br-ieals Mcrc so much wasted, that the hand was 
almost entirely useless. The bulk of both arm 
and forearm was considerably diminished; it was 
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only lOj inches at a point 8 inches downwards 
from the acromiou, and only inches at a point 
y inches downwards from the olecranon ; the cor- 
responding numbers for the left arm being 13 
and 104. The general health of the patient was 
pretty good, but there wns still want of appetite, 
and the urine waa loaded with urates. I prescribed 
Vichy water to be taken internally, and the com- 
bined use of Karadisatiou and GalTauisatiouof the 
right arm. The result of this treatment was most 
satisfactory. In the course of a week, under the 
influence of Faradisation, the pniu disappeared. 
Soon afterwards, the rigidity of the muscles began 
to subside, sensation was re-established, and the 
bulk of the right arm so much increased, that 
after three weeks, it e<j^ualled that of the left arm. 
In the meantime the nrine had, by the use of 
Vichy water, become quite clear, and the appetite 
had considerably increased. The interossei 
and lumbricals were most stubborn, and only 
showed signs of improvement at the end of the 
third week. They then rapidly regained power, 
and when the patient discontinued the treatment, 
after having been under my care for five weeks, 
he was in every respect in excelleut health, and 
Able to resume his avocatiou. 



CHAPTER III. 



PARALYSIS, 

31. Paralysis is one of tlio moat fVoqucut and one 
of tlic most impcjrtaiit affections of the nerrous 
systeoa; anrt there are fevr diseases upon whicli 
pathological anatomy, experimental physiology, 
flud clinical experience have of late shed so iiiueli 
light, as they have upon paralysis. Not uufre- 
quently investigations into the nature of diseases 
have been fall of interest in a seleutific point of 
^dew, but have rctuaiued devoid of practical value; 
since they did not give us any indications as to 
the curative treatment of these disorders. With 
paralysis, however, the case has been dilTcrcnt; 
and the more our knowledge of the several forms 
of paralysis has advauccd and expanded, the better 
we have become able to relieve or to cure one of 
the greatest aGlictions,to which the human system 
is liable. 
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32. Paralysis is not a disease sui generis, but 
merely a symptom of disease, to wliich the luost 
various disorders may give rise. By the term 
" true paralysis,"' Istionld, however, designate only 
those forms of loss of motive power which are 
caused by disease of the bnun, the spinal cord, 
and the motor nerves; while, by the terra of cofi- 
seeutive paralysis, I understand those forms which 
are brought abont by diseases of the sentient 
nciTes, the muscles and the bones. This distinc- 
tion will at once be seen to be of great practical 
im|wrtancc, as the treatment has to be alto^ther 
different for true and for consecutive paralysis. 
In the latter, the central and the peripheral 
nervous system may be in its normal condition, 
and yet motion be impeded or prevented 
by fracture or softening of the bones, or by 
destruction of the irritability of the muscles. 
Thus the orders of volition may in the usual 
manner be carried to the muscles; yet these latter 
do not respond, as they are, from one cause 
or another, unable to do the work assigned to 
them. On the other hand, more or less com- 
plete paralysis may arise consecutively upon 
certain affections of the sentient or sensory 
nerves. Thus it is commonly obsen'cd that, if 
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tlie lower extremities have lost their normal 
sensibility, the gait is tottering and uncer- 
tain; and if the sentient nerves of the face arc 
impaired in tlicir action, the play of the phy- 
Bioguoinical muscles may be dirainiahed or cease 
altogether. Another instance is amaurosis, wliero 
the eyes are, as a rule, fixed and staring, although 
their several movements may still be executed at 
will. Again, in Heaf-and-dumbness, it is only a 
pair of sentient nerves, which are originally suffer- 
ing, viz., the auditory nerves; but consequently 
upon their afTcctiou, a morn or less complete loss 
of speech is inevitably entailed. In these latter 
forms of cousccative paralysis, nothing but the 
stimulus to motion is wanting, in order to bnng 
about the cessation of the paralysis. Thus, if in 
amaurosis the optic nerve should regain the power 
of vision, the fixed and staring position of the eye 
would disappear ; if in a case of anaesthesia of 
the lower extremities, sensation should be restored, 
the gait would again become as firm as cvci' ; if in 
a child which has, by a blow or fall, become deaf, 
and has, in consequence of the deafness, ceased to 
talk, we should be able to restore the vital action 
of the auditory nerves, the consecutive paralysis 
of speech would gradually disappear without any 
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special treatment^ an the oi^an of speech would 
then receive its proper stimulus. 

33. Quite diflVrcut from sucli affectioua is true 
paralysis, whieh is frequently caused by discaseR of 
the centre of volition, especially hoemorrhage into, 
and rapture of thefibres of, the brain ; whereby the 
normal connection between the brain and the mo- 
tor nerves is deairoycd, so that the orders of the will 
are no longer transmitted to the muscles, wlticlt are 
therefore incapable of executing voluntary move- 
meuts. The same may occur if, without any lesion 
of the continuity of the brain-fibres, the nutrition of 
this organ is impaired, as, for instance, by the 
want of proper food, or in the convalescence from 
certain acute diseases, such a^ diphtheria, small- 
pox, typhoid fever, in lead-poisoning; or if there 
arc tumours pressing on the braiu, and thus con- 
duction is impeded. In cases of this kind the 
paralysis may be either confined to certain parts, 
or it may be general. 

34. In diseases of the spinal cord the paralysis 
extends as far as tlie disease itself has encroactied 
upon the substance of the cord ; all uervea and 
muscles below the scat of that disease arc para- 
lysed, wliile the nerves above it may be in their 
normal condition. If there is a disease of the 




niedalla oblongata, both the upper and lower 
extremities are paralysed; and, at the same time, re- 
spiration aud deglutition arc impaired or altogether 
prevented. Finally, if a motor nerve or A pltisua 
of motor nerves is paralysed, by concnssion, pres- 
sure, iuflamniation, or other causes, the muscles 
animated by these nerves are incapable of motion. 

35. The degree of paralysis is very variable, and 
depends upon the changes which have taken 
place in the nervous centres, motor nerves and 
muscles. If the polarity of nervous matter has 
been entirely suppressed, the paralysis is com- 
plete; but if it is only diminished, motion is still 
possible, although it will be feeble and sluggish. 

36. As regards the extent of the paralytic aflPec- 
tiou, there arc numerous variations, not only if the 
paralysing lesion has acted upon peripheral nerves, 
but also where the centres of the nen'ous system 
arc affected. In some instances, only a few nerves 
and muscles are suffering, while in others the 
disease gradually invades every nerve and muscle 
of the body, and finally eausca death by paralysis 
of the diaphragm, and other muscles of respimtion. 
If the paralysing lesion has its seat in the brain, 
the voluntary motive power is annihilated in the 
whole or part of the opposite side of the body 
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{hemiplegia), this being due to the decussation of 
the fibres. 

If both sides of the brain are dincascd, both 
sides of the body are paralysed, the imralysia 
being most striking in the side opposite to that 
part of the brain vhich it mostly affected. In 
cases wliere the lower portion of the spinal cord 
suffers, there is paralysis of the lower extremities 
{paraplegia), and the bladder and rectum suffer 
at the same time. 

37. Paralysis iuvariably exerts a considerable 
influence upon the gtatc of nutrition, Becretion, 
and animal heat In the aifected parts. In most 
cases of hemiplegia a certain degree of auiesthesia 
is likewise present, and then the blood-vessels are 
contracted and carry an iusuHicient supply of 
blood to the organs. In consequence of this^ the 
temperature of the parts is considerably diminished, 
nnd is often not higher than that of the surround- 
ing air. The pulse is irregular, and weaker in 
the paralysed than in the sound side. The skin 
of the affected side of the face is flaccid, pale, and 
loose; the arm and leg are often of a livid colour. 
The epidermis peels oft' continually, the nails 
grow slowly and are easily split, and perspiration 
is tardy. (Edema in the lower extremities may 
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be also present, arising from the pressure to which 
the paralysed limb is subjected, if kept for some 
time in. an uusuitahlc poaitlou. The actions of 
BtnapiRms and blisters is slower than usual; ulcers 
do not readily hca) and decubitus is apt to set in, 
more especially in paralysis arising from a disease 
of the spinal cord. In ca!*ea of tliis latter kind, 
the secretion of urine is generally diminished, and 
its re-action alkaline instead of acid. The hones 
are lighter, owing to their insufficient nutrition ; 
the muscles are pale, thin, and flaccid, oud often 
undergo fatty degeneration. On the other liand, 
in cases where paralysis is accompanied with 
hyperiestlicsia, the hlood-vesscis are dilated and 
contain more blood than usual ; the temperature 
is therefore increased, and the whole aspect of the 
case quite different from that wliicli obtains if 
anicsthesia is present. 

38. The causes of paralysis are exceedingly vari- 
ous. With regard to general disposition, it appcai-s 
that in young and old persons the hrain is more 
apt to suffer, while in the middle-aged the spinal 
cord is most frequently affected. On the whole, the 
male sex is far more exposed to pai*alysis, than the 
female, owing, no doubt, to the greater strain upon 
the nervous system in the more active life of man. 




Mechanical injuries of the nervous matter, such 
as -nrounds, fracture^ and diMlocatioti of the bones 
of the sknll and of the vertebral column, fre- 
quently cause paralysis. Peripheral pai-alysia of 
certain motor ucrvcs by mechanical injury ih even 
more frequent than central paralysis, and is due 
to pressure by effusions, estravasations, tumours, 
exosto»t'!<, tubercle, cancer, cchinococcus aud 
aneurism. Curvature of the spine, especially that 
form of it which is kuovrn as cyphosis; and tllfli- 
cnlt and protracted labour are also not nnfreqnent 
mechanical causes of paralysis. 

Not every morbid couditiou of the nervous cen- 
tres is, however, followed by loss of motive power; 
thus, in inflammation of the surface of the brain and 
spinal cord the first symptoms arc generally hypcr- 
xsthesia and spasms, and general weakness, which 
are oidy, after a time, succeeded by paralysis. But 
when thcthalamus opticus, the corpus striatum, the 
corpora quadrigemiua, the pous Varolii, the crura 
cerebri aud the medulhi oblongata suffer, paralysis 
is immediately produced. Tumours may exist a 
considerable time within the cranium, and become 
of considerable luze before they cause paralysis; 
the loss of power may then appear suddenly, and 
may afterwards be diuiuisbed and increased at 
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interval^Hj until at last, a permanent paralytic con- 
dition is produced. Atropliy of the braiu, and 
hydrocephalus, are moatly followed by paralysiSi 
which, in this case, is not only general, bat also 
presently becomes complete. Sclerosis of the 
brain and the spinal cord is a rare disease, 
but irrhero it occurs, it almost always causes 
paralysis. 

If, by some impediment to circulation, leas 
blooil than is necessary is carried to the uen'cs, 
paralysis is the almost immediate result. This 
occurs after a ligature of, or an embolus ill, 
an artery, or if the iu*tcrial tube is closed up by 
atheromatous and chalky deposits between its 
coats. 

Simple exhaustion of nervous power, by over- 
work, anxiety, and excesses of every kind, is like- 
wise a frequent cause of paralysis. Tliis latter also 
occurs in the course of certain convulsive diseases, 
as epilepsy, chorea, hysteria, and others. Poisoning 
by narcotic drugs, such as opium, prussic acid, 
beUadonua, etc., and by certain metals, such as 
arsenic, mercury, and lead, generally entail para- 
lytic conditions. 

Certain diseases of the blood, as scrofula, tuber- 
cle, and syphilis, are frcqucut causes of paralysis. 
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lu these instances, it is, however, mostly due 
pressure hy glandular tumours, and deposit of 
tubercular matter within the nerves and their 
shcAtbs; syphilis nets raoat frequently by o«too- 
periostitis, wliich occurs at the internal surfiiee and 
the base of the skull. Rheumatism is likewise 
often accompanied by partial or total loss of 
power. Finally, I must mention reflex action as 
a cause, that is, an outside irritation, starting 
from some sentient nerve, passing to the spinal 
cord, and thus causing paralysis. 

39. The di^nosis of the cause and seat of para- 
lysis is, in many instances, exceedingly difficult, 
and is as importaul as it is difficult. The physician 
must therefore employ every scientific means at 
his disposal, in order to elucidate these two points 
as completely and salisfaetorily as possible. The 
patient should be moat carefully examiucd, while 
sitting still, lying, standing, and iralking about. 
Not only the volmitary, but also the reflex move- 
ments, respiration, deglutition, and the state of 
the sphincters should be carefully investigated. At 
the same time, the state of sensation must bo 
examined by the jesthesiomctcr and other means. 

40. A most important means of diagnosis iu 
)aralytic allccttous, is the electric current properly 
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administered. After galvanism bad been used for 
same time in their treatment^ it was observed that 
the muscles, which were no longer under the 
iuflueucc of volition, were, in some iustauces, 
readily brought into play by the current, while 
in other cases no contractions, or only very feeble 
ones, were produced. Hence it was thouglit possible 
to employ galvanism as a means of making or facili- 
tating the diagnosis of these afTcctinna. Unfortu- 
nately, however, such observations were, in most 
inatauccs, negligently made, conclusions hastily 
drawn, and consequently the greatest confusion 
produced. For example, in August, 1850^ a 
French Physician, M. Martinet, read a paper 
before the Paris Acndemy of Medicine, in which 
he stated that the presence of electro-muscular 
contractility was the distinctive character of 
cerebral, Lvsterical, and rheumatic paralysis; 
whilst iti4 abaeuce was au indication of disease of 
the spinal cord. Yet all these assertions are 
incorrect ! 

41. Paralysis due to disease of the hrain may be 
recognised by loss of power in one side of the 
body. The face and tongue always take part in 
the paralysis, but in moat cases they quickly 
recover. The affection is generally more striking 
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in tlie upper than in the lower extremity', anil the 
sphincters arc scarcely ever aflectod. Reflex 
moTements usually occur in the paralysed 
muscles, but if the affection is of long standiog, 
these movemeuts may also become imposublc, 
anH there arc muscular contractions which, at a 
later stage of the affection^ it is very diHicult to 
cure. 

42. To Dr. Marshall Hall the merit is due of 
having first directed the attention of the profes- 
Bion to the value of electricity in the diagnosis of 
paralytic diseases. lie contended that cerebral 
and spinal paralysis wci-c in totally opposite condi- 
tions in reference to the irritability of the muscular 
fibre in the limbs severally affected. By cerebral 
paralysis he understood that vhich removes the 
influence of the brain, — paralysiti of spontaneous 
or voluntary motion, such as is produced by 
disease of the brain itself, or by disease of the 
dorsal jmrtiou of the spinal cord ; ivhile by spinal 
paralysis he understood that which removes the 
influence of the spinal cord. By this arbitrary 
distinction, great confusion was produced in the 
literature on the subject, as most authors iden- 
tified spinal paralysis flith that produced by 
disease of the spinal cord. Dr. Hall, however, 
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oontenclml that in cerebral paralysis the paralytic 
limbs were always moved "by an influence lower 
than that required to affect the healthy limb; or 
if both limbs were agitated it wns uniformly the 
paralytic limb which was more shaken than the 
other. In spinal paralysis^ on the contrary, the 
irritability of the moaclcs M'aa diminished or even 
annihilated. Therefore he thought galvanism 
might afford a source of dia^ioais Itetween 
ll. Hemiplegia of the face, and 
c2. Paralysis of the facial nerve. 

Ilemiplegia of the arm or leg, and 
Jiscase of the nerves of these limbs. 
5. Disease of the spinal cord in the dorsal 

region, and 
G. Disease of the cauda equina iu the lumbar 
region. 

Dr. Uall believed that in cerebral paralysis the 
irritability of the muscular fibre became aug- 
mented firom want of the application of the sti- 
mulus of volition, the brain being, in his opinion, 
the exhauster, through its acts of volition, of the 
mnscular irritability, the spinal cord being, on 
the contrary, the special source of power iu the 
nerves of exciting muscular contraction, and of 
the irritability of the muscular fibre. In spinal 
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panlyns, thcrcfcre, tbe inttabilitr of the mns- 
cular fibre would be £miDished, and at kogtli 
become extiuct, ia cooseqaeoce ckf its source bong 
cut off. 

43. Ad eUbonte oiticism of Dr. Uairs views has 
been gircu br the late Dr. Todd, who refuted the 
notion of tbe brain being tbe exhaostrr of mas- 
cular irritability, br pointing to the physiological 
&ct that the healthy action of a mnscle is pro- 
rooted by exercise within reasonable limits, and 
that, whatever restricts that exercise, is iujurtous 
to the nutrition of the moscle. He aficnrards 
adduced tbe eridence of thirteen cases of cerebral 
paralysis, to prove that iu ccrtaiu morbid states 
of the brain, the contractility or irritability of the 
muscles of the paralysed limbs is not augmented. 
Dr. Todd used all kiuds of currents in his experi- 
mental viz., the continuous current, the current 
induced by voltaic electricity, and the magneto- 
electric current ; and he observed that the rcsolfca 
of the experiments were not in any way affected 
by tlie instrument employed. He observed that 
iu a ccrtaiu numlx.>r of cases the paralysed muscles 
responded very n^dily to the galvanic stimulus, 
and even displayed a greater amount of rigour 
thau tbe mosclcs of the healthy limbs; and that 
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iu these casrs the muscles of the palsied limb 
always exhibited some degree of rigidity. The 
vigour of their action in obedience to the gal- 
vanic stiroitliis was proportionate to the amount 
of ripdity within certain limits. In auother class 
of cases, the stimulus prmUtccd little or no con- 
traction; these were generally cases in which the 
muscles appeared more or less wasted. In a third 
class of cases lie found that, while the paralysis 
was almost complete, the galvanic stimulus ex- 
cited equally the mnseles of the paralysed and 
those of the healthy limbs j these were generally 
eases of apoplexj* occurring in persons previously 
healthy and not advanced iu years. 

Dr. Todd also observed that the state of the 
muscles has comparatively little efTect in the pro, 
ductiou of these phenomena; but thiit the effect 
of galvanism is due to the state of nervous force 
in the paralysed limbs. Thus in cases where the 
stimulus produces little or no coutraction, the 
nervous force ia depresned in the nerves of the pa- 
ralytic limb; in eases where the galvanic stimulus 
excites contractions of a more lively character in 
the muscles of the paralysed limb than in those of 
the healthy limb, the nervous force is exalted; and 
in the thiid closs^ where there is no perceptible 
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(liffereucc Iwtwecn ttc two, the nervous force U 
its normal height. lie therefore concluded, 
galvanism may, in cases of kcmiplcgiuj scrvi 
test to distinguish between an irritant and 
depressing lesion of the brain, but not as a vm 
of distinguishing between cerebral and spii 
palsy. 

Further researches on this subject were under- 
taken by M. Duchenne de Boulogne, who stnnigly 
objected to the mode of experimentation em- 
ployed by Dr. Marshall IIall> and stated that 
only way to arrive at n satisfactory result was to 
localise the electric current in the tiasun of the 
paralysed muscles. He gave as the result of liia^ 
experience that the muscular contractility 
always normal in cerebral paralysis, and thaF 
there is no difference between the muscles of the 
healthy and of the paralytic limbs. This state- 
ment 1 can only ascribe to the circum8tan(«, that 
Duchenne has tested the muscular irritability 
only in a few cases of cerebral paralysis, and that 
these happened to he such as are dcscrilied by 
Dr. Todd in the third class of cases, iu which the 
moscles retain their normal condition. 

44. 1 haye tested the muscular irritability in moi 
than a hundred cases of cerebral paralysis, and 




have arrived at the folluwing results : — lu a 
ccrtaiu number of cases the muscles are flaccid, 
and the contractility is diminished. In another 
class of cases the contractility is increased, there 
is early rigidity of the muscles, autl an irritative 
lesion of the brain ; in a third class of cases there 
18 no difference to be observed in this respect 
between the healthy and the paralytic limb. In 
the cases in which I have tested muscular excita* 
bility I have employed both modes of cxperimeut- 
atioUf viz. , sendin;; the current right through the 
lim^bs, and localising the curreut ia the tissue uf 
the muscles. Both methods yielded nearly the 
same results; hut by lucalking the electric cur- 
rent in the muscles, the difference of muscular 
coutractility appeared for more striking. 

I shall now relate a few coses, which may serve 
as representatives of the three classes which are 
to be di^itiuguished iu paralysis rcBultiug from^ 
brain disease. 

Case 4. HemxpUgia resulting from apopUxg; 
mtucular contractilitt/ diminished. 

R. v., Esq., aged 57, of originally vigorous and 
plethoric constitution, but now somewhat debi- 
litated by au antiphlogistic treatment; has never 
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had any serious illness, vrith the exoeptiou 
pucumoDia, from which he soon rccovc 
Six months ago he had an apoplectic attacl 
accompanied with loss of conwiouauess 
nearly three hours, aud M'ith paralysis of tl 
right aide of the face, tongue, right arm, at 
leg. He did not know how this attack ws 
brought ou. lie bad sometimes suffered froi 
palpitation of the heart, but the soundit and 
volume of the heart were quite normal. He 
not indulged in cxccsacs uf any kind; but 
fatlier died from apoplexy. The paralyids of 
face soon disappeared, and the muscles of the arm 
and 1«^ also regained some mobility'. lie T^Titee, 
however, with a quivering hand, aud cauut 
M-ell manage the spoouj fork, and kntfe; 
complains cliicUy of his walking being great^ 
impaired. 

Hia judgment and memory are not in the leas( 
disturbed; no pain in the heud nor limbs. Tl 
cheek is not drawn to the side, nor dues 
tongue deviate from the median line. The mov« 
meuts of the eyes are quite normal. The speed 
is not impaired. The skin of the rigiit arm ant 
leg is cold and flaccid. Pulse 76, weaker in the 
right than in the left aide. As to the state 
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sensation, there is a feeling of numbness in the 
right arm and leg, and they arc not so sensitive 
to the prick of a pin as they ought to be. The 
mnscles of the ri^ht arm and leg are relaxed nnd 
diminished in bulk. The motion of the extensors 
is chiefly impaired, while the patient cau grasp 
pretty well. There is not the least rigidity of the 
muscles, neither in the upper nor in the lower 
extremity. Passive extensions of the fore-arm 
upon the ai-m, and of the leg upon the thigh, may 
be done without any resistance felt on the part of 
the muscles. The galvanic stimulus, administered 
in a moderate dose and with alow intcrmittcnces, 
did not excite any motion in the paralysed ex- 
tensor muscles of the right arm, while the current 
of the same intensity and equally slonly inter- 
rupted, excited quite distinct motion in the 
muscles of the left arm. 

The diminished state of muscular contractility, 
together with the other symptoms of the patient, 
allowed the conclusion that there was no longer 
any intracranial irritation; aud as six mouths had 
elapsed since the attack, the cyst was probably 
formed. As it may be fairly supposed that in 
such cases not unfrequently the seat of the para- 
lysis is no longer iu the bralii, but in the muscles 
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which are impairetl by the long rot tbej 
neceanril^ taken after the attack, — p""^J"'" 
defoetade— I taw no objection to the 
treatment, and applied a moderate and alowl 
interrupted current, by means of moist 8| 
lodged in mdaJlic cyliuden, the electrodes 
held as close as posHible to each other. 
nntritiou of the muscles was much improved 
the treatment, as after sixteen operations the 
of the muscles was iucreasedi the drculation 
re-iutegrated, the heat was the same in 
extremities, and no difference was to be felt in thi^ 
pulsations of the right and left radial artery. 
Writing ta well as walking had become much 
easier, although not yet quite so easy as they bad 
been before the attack. 
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Case 5. Hemiplegia ; irritation of the brain; 
mented excitability oftht mtuctes. 

In December, 1858, a patient of the name of 
King waa under the care of Dr. Todd, in Kinjj'a 
College Hospital; he had had repeated attacks of 
apoplexy, and probably suffered from a tumour 
in the brain, which kept up continual irrita- 
tiou. The patieut at that time had ptosis uf 
the Id't upper eyelid, and paralysis of the 
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^pit side, with marked rigidity of the flexor 
muBclcs. I tested the excitahility of the muscles, 
and fonnd it slightly incrDasod in the paralysed 
leg, and very much increased iu the paralysed 
ami, M'heu I directed a gentle current to the 
belly of the extensor commnnis digitornm of the 
paralysed fore-arm, a sudden and powerful exteu* 
BJon of the fingers took place, which were before 
firmly closed by riij;idity of the flexors; the same 
current directed to the non -paralysed side did not 
induce any movements in the fingers, and I had 
notably to increase the intensity of tbe curront to 
produce the same amount of contraction as iu the 
paralysed side. As to the direction of Uic current, 
I may mention, that the inverae current excited 
somewhat stronger contractions iu tbc paralysed 
side tban the direct; and the direct excited 
somewhat stronger contractions in the sound side 
than the inverse. These experiments were re- 
peated several times and always with the same 
result, in the presence of Dr. Todd, Dr. Conway 
KvaUH, aud a lai^c number of students. 

Case 6. Hem^Ugia j normal exciiahility of ike 

muscles. 

Sj. Th ftgfld 62, has lone been in a gouty 
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condition, and had an apoplectic fit oeren years 
ago; in the attack »pcech and consciousness were 
lost, and a complete paralysis of the lefl side had 
existed for nearly six months, after which time a 
gradual imppovemcnt took place. At present the 
speech is still impaired, walking is troublesome, 
and the motion of the left thnmb and fore-finger 
very limited. Although these two fingers hare 
scarcely been uwd for seven years, the excitability 
of the extensor and abductor muscles of these 
fingers is quite normal, as the muscles move freely 
under the influence of a gentle current. The 
same was observed in the recti of the thighs. 

There is no other form of paralrsui except that 
produced by an irritative lesion of the brain, in 
which the rxcitability of the paralysed muscle is 
exalted, 7/", tiierifore, the muscleA of a parali/tic 
limb are, by a ciarent of the same intensity, more 
powerfulUj convulsed than those of the stmnd side, we 
may fairlij conclude that the paralysis is due to brain 
disease, and thai the lesion is of an irritative cha- 
racter. But the excitability of the muscles is by 
no means augmented in all cases of paralysis 
resultiug from a lesion of the brain; and therefore 
the distinction cstablislu'd by Dr. Marshall Hall 
between cerebral and spinal paralysis must be 
rejected. 
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45. Besides hemiplegia, tbere may he. paralysis of 
both sides of the body due to cerebral affections, for 
instance, if the scat of the disease is iu tlic middle 
of the Pons or the medulla oblongata. But even in 
such cases, the affection is mostly not so geucral 
as it is if the spiual cord suffers. If the whole 
of the braiu is diseased, as in senile atrophy, 
and if there are considerable effusions betirccn 
the meninges, the paralytic symptoms arc more 
indistinct, irregular, and vary a good deal; the 
speech is then almost always much affected; the 
nerves of special sense suffer, and so does the 
intellect. 

46. Paralysis from disease of the apinai c&rdxa&y 
be recognised by the following symptoms: — If the 
paralysing lesion is seated in the lumbar portion 
of the cord, there is paralysis of the lower extre- 
mities and of the muscles of the pelvis. If the 
dorsal portion is affected, the abdominal and 
lumbar muscles suficr likewise, respiration is 
impedf!d, there may be tj*mpanitis, priapism and 
paralysis of the sphincters. Finally, if the eenical 
portion is dii>cascd, the npper extieniities arc 
paralysed, respiration suffers more considerably, 
and deglutition becomes imperfect ; but the in- 
tellect and the nerves of special sense rcmaiu in 
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their nonual conditioa. In cases of this kind 
excitability of the muscles is dimiDitibed iu cxi 
ratio to the degree ia which their uiitrition 
impaired; and thus it may at lust entirely 
appear. Atucstbcaia is more complete aud ] 
maaunt iu spinal than in cerebral paralysi^i ; 
CODsequence is a more considerable want of mil 
tion, nnd great disposition to decubitus. TIei 
plegia is very rare as a consequence of disease 
the spiual cord; but there is no doubt that 
occasionally occurs. In such instances, it is oi 
one-half of the spinal cord that is diseased, 
chief sign whereby we may distin^ish S] 
from cerebral hemiplegia, is the moremeut of 
iimbiiicus, which, in the former is, by 
inspiration, drawn towards the sound side. 

47. Peripheral paralysis may be recognised 
bcingcoufined to the course of one or several nerve 
in which ueitlicr voluntary nor reflex movemcnl 
occur. If only motor nerves are afiected, sei 
tion remains normal; but if mi:icd nerves 
anaesthesia is likewise present. This form 
paralysis is frequently preceded by twitches 
qui\'erinn;s in the mnscles; it maybe caused 
a mechanical injury to a nerve, by pressure from 
Jnmours, exostoses, etc. In cases of this kind, the 
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excitability of the muscles is mostly diminished, 
aud may be totally lost. 

Case 7. Paralysis of t/te facial nerve, 

S. W., Beverley "Ward, St. Mary's Hospital, 
trader the care of Mr. Ure. The history of this 
case is somewhat obscure, as the patient is deaf 
in both ears, cannot well read, and her relatives 
have mentioned very little of her previous state. 
It appears, however, that her husband on several 
occnsious bruised and otherwise illtrcatcd her, 
and that once a severe blow was inflicicd on the 
}iead. The patient complains of head-acKe; the 
muscles of the left side are paralysed, and the 
prick of a piu is very obtusely felt on the akin of 
tbo same side. I applied the electric current 
locally to the different muscles of the face, but 
although I used i strong current, scarcely any 
contractions were to be observed in the paralysed 
muscles, while those of the right side responded 
to the galvanic stimulus. 

The loss of muscular contractility is in some 
instances a very valuable guide to diagnosis. Thus 
Duchennc has recorded a case, in which he noticed 
loss of the contractility in the paralysed muscles 
of the shoulder, by which he was led to the diag- 
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noria oflocftl injni? to the ncncs; Rud 
a syphilitic exostosis was discovered, which com\ 
pressed certain branches of the cervical and bra* 
chial plexus. lu most instances, the excitabtlil 
of the muscles appears to be lost very soon 
the lesion of the nen-e has occurred. 

48. Hysterical paxalysU only occors in worn* 
and is usually brought on by terror, anxiety, or 
citemeut This form generally affects the loi 
extremities (paraplegia), eases of hysterical hei 
ptegia being very rare. It may be recognised by tl 
simultaneous presence of other hysterical symp-' 
toms, and by the absence of signs indicating a 
lesion of the centres of the nervous system; more- 
oTcr this form of paralysis is scarcely ever ooi 
plete, and the patients are frequently able 
move their limbs, when under the influence 
cmotiou, etc. Dr. Todd has already drawn at 
tion to the circumstance that in hysterical 
lysis the foot is dragged as a piece of inanimat 
matter, and that the patients do not cndcavoi 
to raise itj while in cerebral hemiplegia 
paralysed leg is thrown round by a rotatoi 
muvcmcut of the trunk, and is raised by upliftii 
of the pelvis. According to Duchenne, in al 
cases of hysterical paralysis the electro-muscular 
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sensibility (that is, the sensatioii excited by the 
electro-muscular couti'ftction) is nearly or totally 
goac, but ttic electric excitability of the muscles 
jormal. In this, however, 1 cannot agree with 
», as i have found that in a certain number of 
cases of hysterical paralysis— both paraplegia an 
hemiplegia — the excitability of the muscles ia 
considerably diminished, especially in cases where 
the affection is of long standiug. 

Ca$e 8. Hysterical parapUgia ; dimviished excita- 
bility of the muscles. 

In May, 1858, at the request of Br. Todd, I 
fai'adised a lady, aged 28, unmarried, who, in 
couscqueuce of a fright, had nearly lost the use of 
lier legs. Her gait was staggering, and when not 
sufficiently supported the limbs gave way and she 
fell heavily to the ground. The disease wandered 
about the limbs, aomctimcs attacking more the 
right, at other times more the left, limb ; for 
a short time the right liand also beaime afTcctedj 
and writing and playing on the piano became very 
tmuhlesome. When 1 first saw her she dragged 
the right leg as a piece of itiauLmatc matter ; the 
foot swept the ground, and being inclined to turn 
in«de, the inner edge of the shoe was generally 
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torn after it had been used for a very shart time 
only. AVheu sittiug, she waa scarcely able to raise 
the foot or to turu it outside^ or to more the toes; 
slie experienced very great difficulty in getting 
up from the sitting posture, as well as in getting 
into bed at uight; and she found it almost impus- 
able to press the pedals of the piano and the harp. 
On adoiiutsieriug a gentle clwtro- magnetic cur- 
rent to the rectus of the left thigh the muscle waa 
immediately seen to contract; but the same cur- 
rent proved utterly iucapablc of moving the rectus 
of the Tight thigh, and althougii I notably in- 
creased the intensity of the current, whereby a 
istroug seasatioo was produced, only feeble vibra- 
tions api^earcd in the fibres of the right rectus. 
The same state was observed in the pcrouci and 
tibiales muscles; and it was only after sixteen 
operations ; that the nutritiou was so far restored 
that all the muscles of the right limb were 
equally affected by the electric current as were 
those of the left. 

LBAD-PALST. 

4D. Lead gets into the blood cither by inhaling 
it through the lungs, as is done, for instnuce, by 
persons sleeping in newly-painted rooms, or it 




may become absorbed by the slcin. In other 
instances, it is taken with the foodj e^eeially in 
adnltprated wine and beer ; and recently miiny 
cases have been recorded iu which the lead passed 
into the blood of the patients, by their takiug 
snuff whicli had been packed in lead-foil. Tho 
paralysis, which is the consetjueuco of lead-poieon- 
ing, always affects certain sets of muscles, leaving 
others nearly or totally intact. The arms ore 
almost always aflected, while the lower extremities ^H 
remain comparatively free from the disease; in ^^ 
the arm, the flexor muscles are mostly spared and 
the extensors arc attacked. Generally the ex- 
tensor communis digitorum is the first which 
hccomca affected ; afterwards the extcusora of the 
fore-finger and of the little finger begin to suffer; 
and lastly, the extensors carpi radiahs and ulna- 
ris, the triceps and dcltoidj and the muscles of 
the l)all of the thumb arc affected. In cases of! 
this kind the excitability of the muscles is 
always much diminished, and oflen entirely loat; 
such is the case not only when atrophy has ^| 
been the consequence of lead -poisoning, but also 
when the bulk of the muscles is only slightly 
diminished ; and the excitability of the muscles, 
in certain instances, remains still impaired 
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the Toluntarr moTements bare regamed th< 
former power. 

It U geuerallr easy to recognise paralysis fr 
lead-poifeODin^, Binoe the blue line on the 
the constipation, colics, and the different forms 
neuralgia and spasms, which are mostly preset 
scTTc to facilitate the diafmosia. 



• 



Ca«e 9. Lead-paUy ; exniability of the 
gone. 

Samuel R^-, painter, aged 28. He has fai 
several attacks of lead-colic, from which he re-' 
covered under medical care. Six weeks before 
saw him, he had pain lu the joints, and cramps 
the legs. He noiv complains of the dropping 
the left hand^ also of obstinate constipation, 
blue line on the gums is distinctly visible. 
the extensor muscles of the left' fore-arm, aa w« 
as the deltoid, are paralysed; the left arm 
the fingers cannot bo lifted. But if the 
phalanges are supported, the patient can extci 
the second and third phalanges ; which provf 
that the ictcrossci and lumbricals have ni 
suffered. The back of the fore-arm is conuive b] 
atrophy of the extensors. The raising of tJ 
arm is difficult, and the extending to a right 
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ftngle with the body is impossible. The flexor 
moscles are not affected. The right arm is weak, 
but not paralysed. The lower extremities arc not 
impaired. On applying a strong cnrrent to the 
deltoid muscle^ only a little trcmulousucss appears 
in its fibres, which arc wasted, and in the exten- 
sors on the back of the fore-arm no contractien 
was to be produced. I £aradtsed the patient 
every other day, for about four weeks, after 
which he regained much more strength in the 
musclea, the volume of wLicU had considerably 
increased; KtiU the excitability of the extcu&ors 
of the left arm was less than that of those of the 
right. 

To prove the value of galvanism as a means of 
diagnosis in cases nf this kind, I may here add 
auolbcr ease of paralysis of the fore-arm, which 
was not caused by lead-puisouiug. 

Case 10. Spontaneous paraltjsis of the extensors 
on the hack uf the fore-arm ; excitability normal, 

yf. W., out-patient of St, Mary's Hospitab was 
sent to me by Mr. Edwards. Without any pre- 
monitory Bymptoras having been observable, the 
patient, about a fortnight before I saw him, 
found, on awaking in the morning, that he could 
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uot move the rigbt Hnn; the liuid drops, the 
lateral movementa of it arc nlso lo$tj and the 
sensibility of tlie skiu ou the back of the fore-arm 
h impaired, Neither lead-poiaoning, nor coq- 
cuasion of the radial or ulnar nerve, rheumatiam, 
disea&e of the brain, fatty degcueratiou, nor atrophy 
of the muselcs, is present. Xo pain, but numb- 
ness is complained of, and all the cjLtcutior muscles 
excited by the Iowlt branche-a of the radial nerve 
have lost their energy. The excitabilitj' of these 
muscles is not at all impaired, but scarcely any 
sensation is produced by the electro-muscular 
contraction. When I directed the electric current 
to the paralysed muscles of this patient, he felt 
thcu move, but although 1 applied the most rapid 
iutermittenccs of a very strong current, not the 
least pain was felt, while the same current applied 
to the healthy muscles of the left fore-arm pro- 
duced an extremely disagreeable and almost 
tetanic sensation. I ought not to omit mention- 
ing that, for ftcfiiiiring an exact knowledge of the 
state of this sensation, it will not do to compare 
the sensibility in the paralysed extensors with that 
of the healthy flexors of the same fore-arm, as the 
akin on the anterior side of the fore-arm is much 
more delicate, and tlterefore offers much less 
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resistance to the passage of the current than the 
skin on the back of the fore-arm. Therefore, in 
experiments of this kind, only the corresponding 
mnselea of the right and of the left side are to be 
compared. 

The diftcrcucc in the general aspect of the cases 
9and 10 may be easily observed But the symptoms 
of the effects of lead npon the system are not 
always so distinct as in case 9; indeed, sometimes 
the dropping of the wrist is the first symptom 
of the lead-poisoning. The diagnosis, however, 
between lead-palsy and cases like 10, has not only 
a theoretical but also a practical interest, as in 
lead-palsy the application of electricity must be 
combined with a general treatment, while local 
palsies, without structural changes, generally soon 
disappeai" when treated by Karadisatiou only. When 
a patient states that he has never been exposed in 
business to the injurious influences of lead, wc 
cannot therefore conclude that the paralysis is not 
caused by lead-poisoning; aa lead is often admi- 
nistered to the system for a length of time in 
adulterated food and drink without the patient's 
having the least knowledge of it. Xor is, the 
paralysis of the extensor muscles always preceded 
hy, or simultaneous with, symptoms which belong 
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to tlic coQstitutioual disease^ nud will, if ot> 
facilitate the diagnosis. Oaly the relation of the 
mu»clcs to the Faradic stimulus bcli>$, in doubt- 
ful cases, to establish the diagnoais, as the ex- 
citability of the muscles is aln-nys either loAt or 
dimiuislicd iu lead-palsy, whilst it ia normal ia 
spontaneous |ianilyni!i. Therefore -when the muscles 
vf a paralytic limb m&ve well under the influence ef 
the electric citrrent, we may fairly conclude that there 
M no lead in the system. 

50. Rheumatic paralysis is not diOicult to recog- 
niac, as there are always other symptoms present in- 
dicating theexist-enceof the rheumaticpoison in the 
blood. Iu this form of paralysis, the ek-ctro-mu»- 
cular contractility is, according toDuchenne, quite 
normal^ while the sensation excited by the electro- 
muscular coutractiou may be even stronger on the 
suffering side than in the healthy parts. This is 
true for recent cases; but in coses of long stand- 
ing, I have almost invariably found the excitability 
of the muscles impaired. 



WA6TIXQ f ALSr. 

5\, The excitability of the muscles is, in this dis. 
ease, quite proportional to the more or less atrophic 
•**♦" nf the muscular fibres. The more the bulk 
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of the muscle is diminished, the weaker is the 
contraction exhibited by it, lu thia disease, elec- 
tricity enables us to distiuguish the state of almost 
every muscle and bundle of a muacle, whether 
normal or atrophied, Thus, for instauec, [ have 
seen cases in which the whole substance of the 
extensor communis digitorum was not atropliied, 
bat merely that portion of the muscle which 
extends the middle finger. This was easily dis- 
tinguished by placing the elcctrodps of au indue 
tion apparatus upon the belly of the extensor 
Communis, when only the fure-finger, the fourth, 
and the little finger were extended, while the 
middle finger remained quite or nearly motionless. 
The same is often ta be observed if we faradlse 
the intcrossci and hirabricals, when only one or 
two of the muscles will respond to the electric 
current, whde the remaining ones are not affected, 
unless a very strong enrrent be used, 

52. We have thus aiTived at the result, that the 
muscles of paralysed limbs may pruscnt three 
different conditions when subjected tu the action 
of the electric current, and that this may enable 
us, in certain cases, to form the diagnosis of the 
paitdysing lesion. 

a. If the eieitability of the muscles — or rather 
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tbc polarity of the motor ner*es^hc increased 
the paraU'BCtl limb, the case is cue of cerehr* 
jiaralyfig, connected with an irritatire Icsioa wit 
the craQium. 

b. If the excitability of the muscles be 
or totally iost, we have, in all probability, eith 
le<id-paht/ or traumatic paralysis; but it rauHt bo 
kept in mind, that certain hyaterical and rh 
matte palsies of long-staudiug present the 
peculiarity; and that it also maybe found in 
of disease of the brain and the cord. 

c. If paralt/setl muscles respond readHy to the 
electric current, there is no lead in the system, m 
is there any lesion of continuity in the mo' 
nerves ; but if such cases are of hnff sianding^ th 
ore due to hrain disease; and if they are 
recent standing^ thcy arc generally instances 
hysterical^ rheumatic, or spontaneous paralysis. 

53. The prognosis is very different areordi 
to tbc cause of the affection. If the paralysis 
occasioned by a eaucer or tubercle invading Lho 
nervous matter, it is exceedingly unfavourable. 
Inflammation, extravasation, extensive softcui 
and atrophy of the brain ai-e likewise apt to caui 
permanent paralysis; but where there is mere!; 
pressure from without, as by effusion or cxtravasa- 
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tion in the uicuiugcs, a cure may be brouglit about 
if absorption of the eftusiou or cxtravaaation be 
induced. lu disease of the vertebral column, in 
obliteratiou of the arteries, in tumours pressiug 
upou peripherftl nerves, a cure may likewise take 
place. If the paralysis is caused by poisouing with 
mercury, lead, or syphilis, the proguoas is mostly 
favourable, unless the cases should be very far 
adrauccd ; aud the same may 1)6 said of rhcmuatic 
aud hysterical paralysis. If a mechanical injury 
to a nerve has caused paralysis, a regeneration of 
the nervous substance may take place, aud thus the 
aflcctioa may completely disappear. Paralysis 
arising from disease of the spinal cord-is scarcely 
ever entirely cured; but even iu this afiectiou. by 
the employment of suitable remedies, great relief 
and improvement may be produced. 

54. The trmtntent of paralysis must vary accord- 
ing to the causes of the affection, the symptoms that 
may be present, aud the constitution of the patient. 
_^ The chief consideration must always be whether 
f tbe cause is still acting, or whether the patho- 
logical process to wliich the affection was due, 
H has run its course. In the former case, we must 
Beudeavoiir to remove the cause, in the latter, a 
Bsymptomatic treatment is of principal importance. 
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The remedies to be used in the trtatoieat 
paralvsiii^ arc both iutcnial auil cxtcrimL Amoa| 
the former, arnica has been very much emplo] 
especially where the paralysis is due to pres 
but there is no doubt that in most cases 
paralysis arnica proiluccs only litUc benel 
M. Tninssean has lately recommended large doses 
of rhua radicans in paraplo^a due to exhaustioOt 
but experience has not justified his expectations. 
In paraplegia due to myelitis, ergot of rye and 
and belladonna should be used. If there uv 
exudations in the menin^s, iodide of potassium 
frequently proves beneficial. .Strychnine and 
brucinc should uot be employed iu eases of 
paraplegia where there is irritation or inflamma- 
tion, but only where the affection is due to white 
softeninj* or to reflex action. In paraplepa of 
syphilitic origin, iodide of potassium or bichloride 
of mercury frequently effect a cure. Phosphorus, 
sulphur, ammonia, iroD, quinine, and cod-livcr oil, 
are useful iu certain conditions which will be 
mentioned hereafter. 

Where reflex movements are to be caused, 
the mucous membranes should be stimulated, by 
emetics, purgatives, encmata, diuretics, smelling 
sneezing powders, injections 
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voter into the rectum, the bladder, and the 
vagina. Effusions of cold water aiid hot appli- 
cations to the akin, are also useful under these 
circumstances. 

External remedies arc of the greatest value in 
all cases of parnlysis, and in some even more 
directly useful t!mn medicines intenially admi- 
nistered. Cold baths, shower-baths, the hot and 
cold douche, the spas of Gastuiu, Wildhad, 
PfiiiTers, Toplitz, Warmbruiin, and others, the 
moor and mud-baths whicli are given iu ilarien- 
bad and Franzenaba<3, the pine*Iraf baths, vhich 
are chiefly used in special establishments in 
Saxony and Hanover, shampooing, rubbing, the 
cold water cure, used with moderation, aie, iu 
many cases, of great benefit. It requires, how- 
ever, p%at discrimination on the part of the 
Physician to prescribe these several remedies, as 
they may, in certain c«uditiuiis, do harm, more 
especially where there is great irritation. "Where 
paraplegia is due to a disease of the vertebral 
column, the moxa is an excellent remedy. 

55. The best stimnlusfortbe motor nerves and 
muscles ia uuquestionably the electric current 
properly administered, and there is scarcely any 
form of paralysis in which it may not be employed 
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witli more nr Irsa decided henefit to the patient 
I shall therefore describe the physiological and 
curative Action of the electric current at some 
lengrth. 

If a living motor nerve be subjected to the 
actiou of a coiitinuoutt galvanic current, contrac- 
tions of all the Tnn<tclea animatnl by this nerve 
are produced, on closing aa well aa on opening 
the circuity whether the current be direct or 
iuvcrsc. 

The contractions produced by the entrance and 
the cessation of the current do however not take 
place in consequence of the motor nerve simply 
conducting the electric fluid to tho muscles j for 
if a wet thread be tightly applied to a nerve, so 
that it becomes thin and reduced to its neuri- 
lemma, wc shall never succeed in exciting con- 
tractions in the muscles animated by this nenre^ 
if the electrodes be applied to the nen'e above the 
point where it has been tied ; although by such a 
prixKediiig the propagation of electricity is not 
interrupted, the wet thread condacting equally 
well as the nerve. Another still more remarkable 
instance is, that a few drops of ether applied to 
any point of the nerve, will suspend the contrac- 
tions of the ronscles, if the electrodes be placed 
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abore or at the point where the ether has been 
applied ; tiie contractions, however, will re-appear 
as soon as the effects of ether have passed off. 
finally, if we ^vanise the nerves of a frog which 
has previously been poisoned by woorara, not the 
least contraction will occar in the mnscles ani- 
mated by these nerves; although woorara docs in 
no way affect tlie electric couductility of the 
nerves, which remains perfectly intact; nor the 
contractile power of the muscles, for the muscles 
are seen to suffer commotions if an electric cur- 
rent is directly applied to them M-ithont the inter- 
vention of the nerves ; it in only hecansc woorara 
destroys that peculiar force by which the nerves 
are enabled to produce the play of the muscles. 
The electric current excites the ncn-c and puts in 
action its power of producing muscular contrac- 
tions; it causes a disturbance in the molecular 
equilibrium of the nerve, whereby the none is 
enabled to bring about a ahurtening of the mus- 
cnlar fibres attended by an increase in their 
diameter. 

56. During the time that a continuous galvanic 
current traverses a motor nerve, no visible effect 
takes place in the muscles, providing the current 
of the battery ia constant. Indeed, the remark- 



«ble pbfnologied cAbcto occar at the momcDt 
wfara the deiuitT of the correat suddenly rises 
from zero to a certun bdght, a* is the case on 
esUbluhing the circnit; and, on the other hai 
when the dasnty of the current descend) 
firom a certain height to sero, as is the case 
brrakirig the circuiu Proceeding from the 
&cts, Da Boia Raymond bus arrired at an electrc 
]diTnidogical law for tbe motor nerre«, which 
has proposed in tbe following terms: — ^Thi 
notor nerve is not excited by tbe absolute amount 
of tlie denaitT of tbe current, bat merely by thtt^J 
variations which occor in the density of tbe coi^^^ 
rent from one instaut to the other; and tbe phy- 
siological effect is the greater, tbe more considcrabloH^ 
are tbe variations of the density of tbe current^^ 
that is, in proportion as tbey take place more 
rapidly, or as they arc more considerable in 
given ftpace of time." It is obrious that th 
alfords a striking analogy to the development 
i induction •currents in colls of wires eomie 
with tbe poles of a battery; as induction -carrctt 
.are only prodnced on making and breaking th 
[circnit of the battery, but not M-bilc the circuit 
loied. 
Uy Da Bois Reymond's law it is easy to explai 
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a nnmber of plienoraeaa which hati been obsened 
a long time ago. Thus, for producing contrac- 
tions it is not absolutely necessary that the cur- 
rent traversing a nerve should be closed or opened, 
as thereby oiily the manimimi of Tariation is pro- 
duced. Physiological eilects will also be brought 
about by minor variations in the density of the 
current ; for instance, if the intensity of the cur- 
rent traversing a motor nerve be suddenly in- 
crc«t9cd ; or if another current be suddenly 
"brought to bear upon a ucrve traversc-d by a con- 
tinuous current; or if a portion of the current 
traversing a nerve be suddenly divei*ted. Since 
variations of this kind arc not so considerable, the 
pbysiological effects, therefore, will not be so 
striking, as those observed on closing or opening 
the circuit 

It is also easy to understand from Da Bois 
Reymond's law the action of an induced current 
iipoa the nen'cs and muscles. Induction currents 
are instantaneous, tbey consist only of great and 
sudden variations^ which succeed each other more 
or less rapidly, in consequence of the comuicnoe- 
ment and the cessation of the current of the 
battery, and the magnetisation and dcraagnctisa- 
Htiou of the soft iron. 
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will act just as docB the opening or closing ffiB 
emmil of tlie battery; there will be a contrartiou 
priKhiecd l>y the disUirbance of the molecular 
cquilihrium of the nerve ; but the muscle will 
iromedifttoly be relaxed again. But when the 
indnelion currents succeed each other rapidly, the 
cuiitntetions caused by them will likewise take 
plnon iu mpid snceession, and the mnscle will 
ri'lnx loss and le&s the more rapidly the iut< 
mitlrnceH be given. In a certain rapidity of th^ 
iutrrmitlencta the contraction will appear coq^ 
tinmins, ns if produced by the irill; this at 
n-'utly continuous contraction, however, conslstji 
ytdv of a vcrv rapid succession of single contrac- 
kKMM>4 ihc intervals between which aie too sliurt 
to Iw diiitingnished. The induction apparatus 
•Ktc4k I usually employ can furnish 120 cun-ents 
(« % «K-cvuid; so thnt if it be applied to a rausele, 
\tO UH^W con tract ions may be produced in a 
MifaniH, Mul 7,200 in a minute. This circni 
*hiMt A clue to understand why tl 

ij^Mj^N is a more powerful remedy fo 

Vu«S> « than the continuous cui'rcnt. 

LS especially tlie vari4Um 
'.y of tlic current which are 
."iMv.t US i,,c L>ii.>iUKtioQ of contractions, tl 
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intentihj and the direction of the exciting current 
arc alsu oF great importuucc. 

If a feeble cimtiauouH current be applied to a 
uervc^ the nerve will retain its excitability very 
long, and will not be destroyed, as is done by 
■• mechauical and chemical stimuli. But if the con- 
tinuous current be of a certain intensity (if 
instead of a single battery a pile he applied), the 
nerve may be destroyed, both by the caloritic and 

I the chemical action of the pile, especially at the 
point where the negative jrole has touched tlie 
nerve. If a nerve to which an intense continuous 
currcut lias been applied, be afterwards subjected 
again to the action of a feeble continuous current 

B or an induced current, above or at the point 

™ -where the negative pole has been applied, no 
physiological effect whatever is proiluecd ; but if 

H the same nerve be excited at a point near to the 
muscle and beneath the negative pole, a contrac- 
tion of the muscles atnmattfd by it will again be 
pro<luced. It is only the continuous galvanic 
current which ia capable of destroying a nerve by 

■ ita calorific and chemical action; if tbc con- 
tiuuous current he constautly iuterruptod and re- 
cstablitilicd again by means of a cut-current or 
rbcotome; or if, iuatcad of the continuous cur- 
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nmt, inducliuu currents arc employed, a dcstrac- 
tiuii of the nerve will not he. caiiRcd. 

6S, Tbe phenoracDa produced hy the electric ex- 
citntion uf motor nen'cs will also present certain 
differences according to the direction of the cur- 
rent j but as 1 have shown, ou a former occasion,* 
that they have not that important physiolo^cal 
bcnring which bad been attributed to them bj 
previous observers, I Hr> not think it necessary to 
go into any detail respecting them, and proceed 
to consider the important question, if there lie 
any pbysiolof^ical effect produced during the time 
that a closed continuous current traverses a 
ncn*e? 

Tlic first who directed his attcutiou to this 
subject was Ritter, who observed that if a frog's 
leg be traversed for a ecrtaiu time, say half an 
hour, by a direct continuous current, it will no 
longer exhibit any contractions, if the current be 
interrupted and afterwards CHtablished and broken 
again; hut that it will suffer a commotion if an 
inverse current be applied to the nerve: this com- 
motion is feeble ou making the circuit, and Htrong 
on brcakhig it. If now au inverse current be 
made to act upon a leg, its excitability will be in- 
* See my ** Truatise ou Uedical Electricity," p. 110. 



^ 




creased. Hence Ritter concluded that the direct 
current exercises a pariiK'»iiig aciion ou the Dcrve, 
while the inverse current would augment its 
irritability. 

A few years afterwards Volta made some expcii- 
njents to determine the effect of the closed circuit 
of the pile upon the motor nerves. While Ritter 
had operated with a single galvanic pair, Volta 
employed the pile, that is, a much stronger cur- 
rent, and therefore obtained different results, 
vhich may be described us foUons^ Both the 
direct and inverse cuni^nt exercise a paralysing 
action when they have traversed the nerve for a 
certain time. AVheu the nerve has been sub- 
jected to the action of a direct current, the frog's 
limb does no more respond to the excitation of 
the same; but it will be cunvulsed aucw if an 
inverse current be substituted to the direct, and 
vice tersd. These processes may be repeated 
several ttraea, and we may thus annihilate and 
revive ad Ubilum the readiness of the muscles to 
respond to the galvanic current. The succession 
of phenomena just deseribed has been designated 
by the name of coUaic nJtcrnaticts j but to Ritter 
the merit is due of ha\'iDg first proved that the 
closed eoutiuuous current has u distinct action 
upon the motor nerve. 
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Volta*9 researches upon tlie action of the 
closed circuit were iit a later period repeated by 
Marianiui, who opex*at«d with a pile consisting of 
sixty paii'5 of plates, oud cuutirmed Volta's results. 
Nobili tried to Lxplaiu these pheiioiucna iu the 
following way ; lie Resumed three didcrcnt stst^ 
in the nerve — a. the natural state; b, the state of 
direct alteration, brought about by a prolonged 
action of a direct continuous current upon a 
nerve; and c. the state of inverse alteration pro- 
duced by the passage of the inverse current, lu 
order that there should be a commotioa iu the 
muscles, there must be a sudden transition iu tho 
nerve from one state to the other; and by the 
prolonged action of a continuous currcut* what- 
ever may be its direction, the nerve is rendered 
incapable of transmitting the action of a current 
moviug in the !<auic dtn-ction ; it only gains back 
this property if it be allowed to rest for a certain 
time, or if it be acted upon by a current guided 
in a coutrai-y direction. But alUiough iu general 
the frog may contract ancWj yet its excitability 
will be found to be diminished, and by repeated 
applications the excitability of the uervc will at 
last he entirely destroyed. 

50. Thus it appears that the excitability of the 
nerve is diminished by a prolonged action of a 
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continuous current of a certain inten&ity upon the 
nerva We may, therefore, ask : is a continuous 
current capable of paralysing the action of any 
stimulus applied to tlie nen-e, or of any irritated 
state of a nerve produced by auy means M'hateverj 
and is it inditfercnt in what direction the current 
is made to pass through the nerve in order to pro- 
duce the said paralysing action? 

That a continuous current may, under cer- 
tain circumstances, quiet an irritated state of a 
nerve, had already been observed by Nobili, who 
remarked now and tlien in the course of his 
experiments, that prepared frogs became sub- 
jected to violent tetanus wtthuut any apparent 
cause ; and that these frogs became quiet if a con- 
tinuous current waii iuut through their limbs in a 
certain direction, while the tetanus remained 
undisturbed if the current moved in the con- 
trary direction. Mattcucci afterwards observed 
that when firogs, tetanised hy strychnia, were sub- 
jected to the action of a continuous galvanic cur- 
rent, the tetanus disappeared very soon, and did 
not come hack ; the frogs died from the effects of 
strychnia^ but without the convulsions which are 
otherwise the eouscqucucc of strychnia poisoning. 
As to the direction of the current, he stated that 
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cctftniis vnulfl cease by tlie passage of an inverse 
current* while it woald be increased by the direct 
current. Together witli M. Farioa, he tested 
eran the therapeutic&l effect of the continuous 
current in a pnticnt wlto suffered from traumatic 
tetanus iu couscqucucc of having been shot 
through the leg. He cauacd a. cnrrent of thirty 
to forty pairs of plates to pass along the spinal 
marrow iu the direction from the sacrum to the 
nape of the neck, and introduced the patient gra- 
dually into the circuit iu order to avoid muscular 
cummotions. The patient opened his month, the 
circulation and transpiration was re-established, 
and the patient appcai-cd generally couifortedj but 
died nevertheless aftcrtrardfi^ the irritation liaving 
been kept up by foreign bodies in the wounded 
limb. 

Another instance has been mentioned by 
Du Bois-Reymond, who remarked that in & 
tctaniscd limb of a frog the gastrocucmiau mus- 
cle became quiet aa soon a.% tlie sciatic nerve was 
laid upon the teudon of tlic muscle; that is, if the 
inverse current proper of the muscle was made to 
pass through the nerve ; hut that the tetanus con- 
tinued nncbangcd, when the nerve touched the 
flcaU of the muscle, that iu, wlicu the direct ear- 
ruut proper of the muscle traversed the nerve. 
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60. The most important rcsearclies, however, 
bearing upon this question, have recently been 
uadertakea by Professor Eckhard, of Giesaen, 
who was led to the coucluaion that if a constant 
continuous current of a ccrtaiu intensity and 
direction be made to pass through a nerve, the 
excitability of this nerve will' be so muck 
diminished, that any mechanical^ chentical, or 
electrical stiraulua, whicb would otherwise bring 
about a contraction of tlie mu«cie. will no longer 
be liblc to induce such contractions, so long as the 
galvanic current continues tu traverse the nerve; 
but that as soon at* the circuit has been opened 
agaip, contractions will be brought about if the 
nerve be excited anyhow. 

In order to ascertain the difference in the 
action of a direct and of an inverse current, Pro- 
fessor EckartI has made three series of cxperiincuts, 
with two pairs of DauieU's battery. 

I. He placed the poaitive elceti-odc nt a 
ccrUiiu point of the nervcj and the negative lower 
down ; he then tetaniscd the muscles by applying 
some salt water to the nerve, at a point between. 
the two electrodes; as soon as the electrodes had 
been connected with the poles of the batrery, that 
is, a direct continuous current traversed the 
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irritated ncrvCj the tetanus disnppean^ ; when 
the circuit was opened agaia. the tetauic con- 
vulsions sot in as hefore. The paralysing effect 
WR8 more striking if, instead of the direct, the 
inverse curreut traversed the uer\'e; the inverse 
current of the Bame intensity being able to 
counterbalance a stronger stimulus, the action 
of which was only slightly diminished by the 
direct current. 

II. The continuous current was made to pass 
through a motor nerve:, as above, and afterwards a 
stimulus applied, not between, but above the elec- 
trodes. The result was the same as iu I.; both 
the direct and the inverae current exercised a 
paralysing action, but that of the inverse was more 
remarkable than that of the direct. If, iustcad of 
a mecbanical or chemical stimulus, an induced 
current was used to excite the nerve, the paralysing 
effect was strongest, if both the continuous and 
the induced current moved upwards, 

III. An inverse coutinuous current was sent 
through a uervC] utid the stimulus no more applied 
between or abuve^ hut beneath the electrodes ; the 
paralysing effect was again observed, whether salt 
water or the induced current were used as e.v 
citants. Then a direct continuous current was 
made to pass through the nerve, and the curious 
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ikct observed that iu this iastonco tbc continnons 
current did uot ouly exercise no panUysiug c^'ect 
at aU, but that, on the cnntrarv^ the excitability 
of the nerve was increased by its passage. Te- 
timus, brought about by the application of salt 
vater to a ncrve^ becauic much utrougcr as soon 
as the electrodes of a direct continuous current were 
placed above the excited point. It was even ob- 
sen^ed that if a nerve had been immci'scd in salt 
water, and the tetanus had not yet made its 
api)caraucc, it came on immediately after the cir- 
cuit had been establislied in the way described, 
tf two shocks of an induction apparatus were 
applied to the nerve, one before the commence- 
ment of the continuous current, and another one 
after the circuit had been cstablislied, the con- 
traction produced by the second shock was stronger 
than that by the &rst. Ileneo it results that on 
inverse continuous current of a certain intensity, 
when traversing a motor nerve, will enfeeble ita 
excitability altojjcllicr, whatever may be the point 
of the nerve to which the stimulu-s may have been 
applied, and wliatcvcr may be the nature of the 
stimulus itself; while a direct continuous current, 
when passing tbruugh a motor nerve^ will diminish 
its excitability only at those points to which the 
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electrodes themselves are applied, and in all points 
beyond the positive pole; but that it tends to 
increase the excitability of the nerve on all those 
points which arc beneath the negative electrode. 
Thus, if the last case did nor form an exception, 
the continuous current might be furly termed the 
paralysing current. 

61. Afewotheriustanceaofthe paralysing action 
of the continuous current may be given. It is 
well known that the vaj^i do not form the motor 
system of the heart, but that they regulate the 
movements of the heart which are only caused by 
sympathetic fibres; therefore, if the vagi be 
excited, the pulsjitions of the heart are retarded, 
and finally brought to a stand-still. This is the 
case if an induced cun'cnt be applied to the vagi. 
Very quick pnUatioua of the heart indicate a 
paralytic state of tlie vagi, or a state approaching 
paralysis ; thus the pulsations of the heart become 
innumerable, if a section of the vagi has been 
made. Nearly the same is observed if the vagi 
be subjected to the action of a continuous cur- 
rent ; namely, a great acceleration of the pulsa- 
tions of the beart. 

Similar phenomena arc observed in the lymph- 
hearts of frogs and other reptiles, the pulsations 
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of which depend upon the ncn-es vhicli arise 
from the spiual cord, and thence go to the lymph- 
hearts. If a section of these nerves have been 
made, the movements of the lymph-hearts dis- 
appear. Tlicy may re-appear some time after- 
wards, bnt then they will present quite another 
type of contractions, since only some parts of the 
lymph-hearts will contract ; or if, what is of rare 
occurrence, the whole heart bo seen to contract, 
the rhythm is wanting which had been apparent 
before the section of the nerves had been made. 
Ou the other hand, a single shock from an induc- 
tion app.aratu8 produces syatolc of the lympb- 
hc-arts; and, if a succession of induced currents be 
applied to them, the maximum of contraction is 
produced, viz^ a stand-stii! of the lymph-hcarts 
during systole, while, if a continuous current 
be made to pass through the nerves, a paralytic 
stand-still of the lymph-hearts during diastole will 
be brought about. 

62. As the experiments of Professor Eckhard on 
the action of the closed continuous current upon 
the motor nerves have only been made on froge' 
limbs separated from the body, I have been 
anxious to inquire if the same results would be 
obtained ou a nerve still connected with tbe 
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nervous centrea. In order to asccrtnin this, thi 
cpiral nerve of a liviug rabbit was laid bare, auc^ 
the continnoua current of three large plates 
DanioH's battery applied to it. The contractic 
was obtained, as in Beruaitl's experiment^ oul^ on* 
doHtug the circuit, whatever wa.** the direcrion of 
the current. After the contraction produced by 
making the circuit had passed off, I applied a 
stimulus to the nerve wliich was traversed by the 
continuous current ; viz., an induced current 
which liad becii made feeble by the inter^tosition 
of a layer of water into the circuit The result of 
this experiment was that the continuous current 
alwavH proved paralysing;, whether the stimulus 
was applied between, above, or below the elec- 
trodes, and whether the current was direct or 
inverse. The shock ft-om the induction apparatus 
prodnccd a most marked coutractinn, when the 
nerve was not trarerscd by the continuous cur- 
rent ; but as soon as tlie circuit was closed, the 
indncfd current failed to bring about a cou- 
traction. 

63. The action of the closed continuous current 
upon the motor nerves is, lunvisver, widely dif- 
ferent according to the more or less considerable 
intensity of the current. We have been lately 




favoured with some interesting physiological re- 
searches ou the action of a very poMcrful con- 
tinuous current upon the motor nerves, by Br. 
Bemak, of Berlin, who has come to the following 
results: — 

A current produced by thirty plates of DanieU's 
battery was sent through the trunks of nerves, 
and some time afterwards contractions were ob- 
served in the antagonistic muscles. Thus, for 
instance, when he acted upon his own median 
nerve, he felt a sort of tingling in all the parts 
animated by branches of the median uer\'e, and 
observed a contraction, M-hich gradually increased, 
m tbu antagonistic muscles, viz., in the extensors 
of the wrist and of the fingers. The hand was 
elevated to an angle of about 4o*, and the fingers 
were extended. This contraction was kept up as 
long as the current of the battery continued to 
circiUatc in the median ncrvCj but iho hand 
immediately dropped on breaking the circuit. 
He states besides that he was able to resist the 
involuntary extension of the hand while the cir- 
cuit was closed, as he preser\'cd the full force of 
volition over the muscles animated by the median 
nerve, but as soon as ho ceased to resist, the ex- 
tcnsiou of the wrist and the fingers was again 
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produced. He observed the same if he sent a 
coutinuous current through the trunk of tlie radial 
nerve, by placing one electrode to the point be- 
tween biceps and triceps, where the radijj nerve 
may be reached, and the other electrode on the 
hack of the fore-arm, where the interosseous 
nerve is superficial. He then perceived tonic con- 
tractions of the muscles animated by the median 
and uhiar ucrves, that is to say, flexion of the 
haml and the finders. These contractions arc 
termed by him, galvono-tonic contractions; to 
produce them, a current of enormous intensity is 
always necessary. Usnaily this current is vciy 
painful to bear, and in some instances it may 
even excite great pain witliont producing any 
galvano-tonic contrnctions at all, while in 
other instances less pain may be experienced, 
and the contraction will be well marked. If a 
certain length of the nervous trunk be tra- 
versed by the current, the contractions will be 
more easily produced tlian if only a small part of 
the nerve is acted upon. In some cases it is 
sufficient to employ twenty to thirty i>latc8 of 
Danieirx battery ; in other instances, however, 
fifty arc necessary. Besides, in the same indivi- 
dual the phenomena may be different on diflcreut 
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uys ; viz. at firet, contractions of the muscles 
imated hy branches of the nerre which is tra- 
versed by the currcntt and at another time con- 
iCtion of the anta^nistic muscles; sometimes 
en a struggle mar be observed between the 
ifTereat groups of muscles, so that at fir^t a 
lexion mar be produced, and some time after- 
wards extension, while tlic current continues to 
traverse the same nerve. In his opinion these 
contractions are not produced by the direct excit- 
atinn of the nerves, but they are reflex move- 
ments caused by the excitation of the nervous 
centres. 
^^ 04. The experiments which have been made vrith 
^^phe Indian arrow-poison wonrara, especially by 
^Bernard, Kolliker and myself, hnve shewn that the 
Tnascle may continue to live even if the nerve is 
dead, and that hy the electric current the moUcuUa 
etptililkrium of the mvselea ma^ be directltf diilurbed, 
juit as tcell as the molecular equilibrium of the 
'CCS. As soon ai the equilibrium of cither 
lotor nerves or muscles is disturbed, contractions 
are observed. The contractions produced by 
)plying the electric current directly to the con- 
ractilc tissue of the muscles, present, however, 
rtaiu peculiarities which are wortb noticing. 
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If the current be directed to a motor nerre? 
the whole subsinnce of all the muscles which are 
animated by the nerve enters into contmction ; 
but if the current be directly applied to a muscle 
only those fibres are seen to contract which arc 
traversed by the current; and if we wish to pro- 
duce a contraction of the whole substance of a 
muscle, the electrodes must be placed^ one at the 
upper and the other at the lower end of the muscle. 
Besides a current of greater intensity is required 
if we wish to produce muscular contractions with- 
out the intcncutiou of nonous 61ameuts, than is 
necessary if we cause contractions by excitation of 
the motor nerres. Ilence tre ntatf conclude that 
the molecular equilibrium of the motor nerves is more 
eaaili/ disturhed by the electric current than ihs 
molecular etptilibrium of the musdee. 

U a muscle is caused to contract by placing 
the electrodes upon the belly of the muscle, the 
contraction is composed of two dements; viz. 
contraction by direct excitation of the museles, and 
contraction by excitation of the nervous filaments 
which are mixed up with the muscles. It ia evident 
that muscular contractions will be most easily 
produced if snoh points are touched by the elec- 
trodes where the motor filaments arc superficial ; 
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but if a sufficiently strong current be employed, 
contriiclions will be induced, even if tlic electrodes 
are placed on such points of the surface of the 
mu&cle, where dissection does not show the cxis- 
cucc of motor filaments. 

65. Many interesting facts have been evolved 
from the application of electricity to the study of 
the fiinctious of the muscles of the living body j 
and it has thus become possible to create a kiud of 
living aniitomy. Dr. Duchenne of Paris, first 
undertook systematic researches of this kind, 
wliich !»ave led to several imporiaut discoveries. 

It is true that the deep strata of the muscles, 
covered by the superficial ones, will not clearly 
exhibit their conti-action. But here, pathology 
has spcoudcd phyaioloj-y. It is chiefly muscular 
atrophy which, by destroying the superficial mus- 
cles, takes away the impediments tn the passage 
of the electric current, and thus hcips to the 
knowledge of the function of every muscle of the 
living body. Many of the theories ou the func- 
tions of the muscles formerly adopted have thereby 
fallen to the ground. As one of the most remark- 
able facts now estabUshed, I may mention that 
the muscle extensor commmiis diglturum has no 
influence whatever on the extension of the second 
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and third phalauges, but only ou the first, and that 
it u, iu fact, the littic iutcrossci auU lumbricols that 
extend the sccoud aud third phalanges aud bcud 
the first. Also that the muscles flexor sulilimis 
aud profundus bead the second aud third pha- 
langes, but not the first. This U confirmed by 
many pathological facts, chiefly in lead-palsy and 
muscular atrophy. In lead-palsy the extensor 
digitorum is paralysed, but uot the lumbhcals 
and interosscL Therefore, in lead-palsy, the 
power of extension of the second and third pha- 
langes remains in all its integrity ; and only the 
first pbalauges cauuot be es.teudcd. Ou the other 
hand, when the extensor digitorum ia nut at all 
paralysed, the hand has sometimes the form of a 
claw, the luterosacous spaces ai'c deeply hollowed, 
the hand is very thiu, the first phalanges are ex- 
tended, but the second and third are bent. Thia 
condition of the hand is due to [mralj'sis aud 
atrophy of the lumbricals and the interossci, 
and is often cured by tbc local application of the 
electric current to the afore-natned muscles. 

66. Dr. Duchenne has given special study to 
the function of the muscles of the face, in order 
to arrive at a knowledge of the mechanism of phy- 
siognomical cxprcasious ; for it is only the muscles 
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wTiit^h are pot in action by thoughtK, passions, and 
character ; they preserve during muscular repose, 
the pre clonai nance of touic force, and stamp oa 
every physiognomy its peculiar impression. If 
there was not in every face this tonic predominance 
of one or other muscle, all physiog^nomies would 
be nearly alike, as the muscles have the same 
direction, insertion, and atrengtli, and the bones 
only differ from each other in volume. It is true 
that, ixlthoufrh the facial muscles have only a very 
small aurfare, electricity can be localised iu each 
one singly, so as to produce isolated contractions. 
The way to show most clearly the part every muscle 
takes in the different physiognomical expressions, 
is, howevert to electrify the muscles of the face 
of a man just dead, and whose muscles yet retain 
their excitability ; for the living man, when elec- 
trified, always mixes involuntary movements with 
the contraction of the electrified muscle; an im- 
pediment, of course, to the observation of the 
ini^ividiial action of the muscles. 

The firoutal muscle, when slightly contracted^ 
cheers up the face ; whcu more contracted, it 
cypresses doubt, surprise ; and, when in the 
highest degree of contracliou and united with 
other muscles, it gives the cxprcssioia of an agree- 
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able surprise or of terror ; it .ilso wrinkles tl 
forehead, and nliea it ii paraljacd the wriiikli 
disappear. 

The pjramidales nasi, which are 'in intimate 
relation with the froDtid muscle, and therefore 
considered hy many anatomists as identical with it, 
are nevertheless the antagonist of the frontal 
mnscle ; they give a sad expression, and, when 
more contracted, a threatening oue. It forms a 
striking contrast to see these two opposite move- 
ments produced in so small a space as the level of 
the eyebrows. 

Isolated contraction of the orhieularii palpe- 
bramm and corrugator supereilii expresses re- 
flection; and when united tothepyramidalis, they 
express malice. 7%e pluft/smti myoides gives an 
expression of pain ; united with the frontal 
muscle, it expresses terror; and, with the pvra- 
midalis, rage. Cootraction of the triananlaris 
nasi gives the expression of lust. The :rygom<tticiu 
major always expresses mirth from simple smiling 
to the most extravagant hilarity; united with the 
frontalis, it gives the expression of an agreeable 
surprise : with the platysma mj/oides, the sar- 
donic laugh : the zygomaticuB minor, on the 
coatrarv. gives a melancholy air. The levator ala 
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nasi, ttiid labii superioru, is the real weeping 
miiscle of children, and produces a very ugly gri- 

ce. By the contraction of the external iibres 
'of the orhicularU orh, the lips are protruded, aa 
for kissiog and whistling; the internal fibre* 
press the lips against the teeth, as is done^ for 
instance, by players of the clarionet, for pinching 
the reed of their instrument between tlie lips. 
The levator vunti is the only muscle in action in 
persons who repeat their prajrers iuaudibly, aa ia 
often seen in Catholic churches. The triangularu 
oris expresses sadness ; i Ahildren it is the pre- 
cursor of tears; in the maimiiuni of its ounti'uctiou 
it expresses disgust. 

67. Tlie deltoid muscle, when galvanised, abducts 
the humerus, but does not elevate it above the 
horizontal line. If the anterior fibres only are 
galvanised, the arm is at once elevated and directed 
forwards and inwards; if tbc middle fibres are 
galvanised, the arra is directed outwards ; while, 
by galvanisation of its postprior fibres, the arra is 
carried backwards, and the hand raised behind 
the back. The deltoid muscle is very frequently 
attacked by wasting palsy. 

if the inferior portion of the trapezius he 
galvanised, the base of the scapula is approached 
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to the Bpinonif procesftes, nnd the infArior angle of 
tlic scapula dra veil dowuwards; this portiou tends 
by ita tonic contractility to keep the base of the 
scapula at a distance of about 2J inches from the 
mcdiau line. If the midiJle portion of the tra- 
pezius be galvanised, the Hcapula i» elevated, and 
ita inferior angle removed from the median line. 
Finally, if we galvanise the clavicular portion 
of the trapezius, the head is drawn towards the 
side acted upon and a little backwards, so that the 
chin IB turned towards the opposite side ; at the 
same time the clavicle it raised. If the clavicular 
portions of both trapezii receive the electric 
stimuluSj the head is reversed backwards. The 
clavicular portion of the trapezius is very excitable, 
as it gets nervous fibres from two sources, viz. 
from the spinal accessory, and from the cervical 
plexus. 

The iati-mmus durst, when galvanised, diuws the 
arm downw.irds and backw.irds j the seapula is at 
the same time approached to the median liue, but 
it is not raised. 

The rhomboid mmck is only accessible to the 
electric current if the trapezius is destroyed. Jf 
it be theu galvanised, the scapula is raised; at 
the same time it is so turned that the inferior 
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angle \a nearly in the same line with the external 
angle. The rhomboid, by its tonic contractility, 
fixes the base of the scapula against the thorax. 
If it be destroyed, the base of the scapula is 
removed from the thorax, and becomes prominent 
under the skin, so that a cavity is formed between 
the base of the scapula and tlie spine. 

Tlic terrains magnue is chiefly an inspiratory mus* 
cle; it elevates the ribs from which it arises; 
and contributes besides to lift the humerus. The 
arm is lifted above the horizontal line by the joint 
action of the deltoid, the ncrratus magnus, and 
the middle fibres of the trapezius. The serratus 
magnus also tends to keep the external angle of 
the scapula in its normal position ; the weight of 
the upper cxti*cmity tending continually to de- 
press the external angle of the scapula. Both the 
trapezius and the serratus are opposed to this 
depression being effected. If the trapezius be 
atrophied^ the external angle of the scapula is 
depressed, while at the same time its inferior 
angle is raised and approached to the spinous pro- 
cesses ; if tlie serratus be also attacked by wastiug 
palsy, the external angle is still more depressed; 
^ the inferior augle is raised to the level of the 
B external angle, and it moves at a considerable 
■ distance from the thorax. 
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68. Generally the moat striking result of clec- 
tro-mu&cular contractions is, an increase of heat 
and 6vlk, in the parts acted upon. Ou this point 
Dr. Zicmssea, of Greifsvald, has made a series of 
experiments on healthy as irell as on paralysed 
lousclcs, and has found that the augmentation of 
heat is proportional to the force of the contrac- 
tion, and the length of time it continues. These 
contractions excite a i^rnsation of heat in the 
shortened muscles, and are aeconftpanied by an 
increase of bulk, which may he \ of an inch 
ia the fore-arm, if the extensor muacles of the 
fore-arm arc galvanised; and from ^ an inch to 
an iueh in the thigh, if the rectus is galvanised. 
By means of the thermometer, and also by the 
hand, ne are able to distinguish the heat commu- 
nicated from the galvanised muscles to the skin 
which covers tiicm, froTo the normal temperature 
of the surrounding parts. If the skin and the 
thermometer be covered by flannel, or any other 
suhetance which is a bad conductor of heat, the 
temperature rises more rapidly, and to a higher 
degree, than if they are uncovered. In both cases 
the heat produced is the same, and the apparent 
diflcrenee in the latter instance is merely due to 
the exclusion of air from the galvanised part, by 
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which means the heat gencrRteil is longer pre- 
scnred. 

The decrease of temperature, after the electric 
excitation has ceased, is slow and regular; but it 
is mure rapid when the skiu is exposed to the 
atmosphere than when it is covered. 

The difference in the heat of the skin before 
and after the electric excitation of the muscles is 
in mn.ny cases 5* to 6" F. 

I have made a number of experiments re- 
ffarding the heat developed by electro-muscular 
contractions, especially on paralytic patients, 
which have led to tlic following conclusions: — 

1. The heat obseiTcH after Faradisation of the 
muscles is in no way due to the action of the current 
upon the skin. This we may theoretically infer 
from the fact that, although the electrodes are 
in direct contact with the skiu, the electric cur- 
rent, If applied by wdl- moistened electrodes, 
does not act on the ■akxu at all, but travcrsea 
it, and penetrates to the uiu^ielcs as the best 
conducting &ubstauc». This proposition is also 
affirmed by pathological experience. Some time 
ago I galvanised a patient suflcrlug from Icad- 
palsy ; in this case the contractility of the 
extensor muscles of the right fore-arm Mas quite 
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aboliitlied, while a ccrUia contmclilitv still re- 
mainol in the extensor muscles of the left fore- 
arm. Oa nppWiug induction currents for five 
minutes to the extensors of the left fore-arro, the 
temperature was increased from 89° F. to 01" 5' F., 
while the same operation made on the extensors 
of the right fore-arm did not produce any in- 
crease of beat, but, on the contrary, the heat, 
whicli had been 87" 5' in the right fore-arm before 
the application of electricity, was only 8G° F. after- 
wards; this diminution of temperature being due 
to the contact of the skin of the fore-arm with the 
atmosphere 

2. The increase of heat obgerved after Fara- 
disation of the muscles, is not due to a greater 
aj^ux of blood to the arteries and veins, for these 
are not expanded, but constricted by direct Fara- 
disation, and consequently contain less blood 
after having been acted upon by induction-cur- 
rents, than they do in their normal physiological 
condition. 

3. BiU the increase of hcai observed after 
Faradisation of the musci<-s, is due to an aug- 
mentation of those chemical changes which are 
continuant/ going 07% in the tissu/t of a musch, 
and which constitute its nutrition. The solid 




structure of a muscle is pcrnieutcd by a fiuid, 
the oompositiun of whicli is variable; muscular 
fiaid taken from a muscle which has been at 
rest prescntd a ucutml reaction, but whcu iu- 
duction currents have beeu applied to h mudclc, 
the fluid presents an acid re-action^ in conse- 
quence of an augmented absorption of oscvgen, 
and the formatiou of carbonic arid. If we 
meaitui'c the quantity of ox^'^^cn aI>!(Qrbed, and 
carbonic acid exhaled, by the muscular sub- 
stance of frogs' thighs which have been skiuucd 
and suspended in vcit^clK filled with air or oxygt'n, 
we find that if some of the muscles are galvanised, 
and the others not — the quantity of the gases 
jrbed and exhaled by the galvanised muscles 

'"tnore than double tliat absorbed and exhaled 
duriug the same time by the quiescent muscles. 
The same differences occur in the Uviug muscles 
of man; and, by the augmentation of chemical 
changctt, the heat is increased, more blood is 
attracted to the capillary ve&sela of the muscular 
fiubstanee, whereby the bulk of the muscles is 
increased; and the very fact that tliere is more 
blood attracted to the tissue, produces again an 
increase in the nutrition of the parts. 

4. fVith regard to the direction of the currerU, as in- 
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mnaclex. cuts HVe ihaae jmt nmtioDcd could not 
pOBAblj be aoxfiormted or cored by electricitr; 
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the muscles is pofect, u they mpond Crcdj to a 
gentle corretit ; and in the latter, no cootraction 
of the moscJes U produced. I have seen cases of 
eerebral and faTsterical panlToa^ in whidi the 
paralrsed muscles had quite preserred their con- 
tractile pover, considerably and rapidly ameliorated 
by Faradisation. 1 have also, by tlie same means, 
cured cases of rheumatic and of spoataiicoua 
paralyns, in which the nutrition of the musclea 
was not in the least impaired. It is his;biy pro- 
bable that, in such cases, the paralysis depends 
upon a diminution or perrersion of the current 
proper of the nerrea and muscles, and that the 
current proper is restored to its normal couditioa 
by the application of electricity. 

On the other band, cases of lcad>palsy and of 
traumatic paralyus are cured by electricity, 
although, in the commencement of the treatment, 
eren a current of Terv high tension does not cause 
any moremeuts whatever in the paralysed muscles. 
In such cases, the beneficial effect cannot be 
^plained by the electric current producing coa- 
of tbe paralysed mu&clcs; for no contrac- 
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tiuna are prodiiced ; uor by the curreut causing 
an iucreaHcd supply of arterial blood to the limbs j 
for no iacrca&e is observable, cither iu the tem- 
perature nr in the bulk of the inuselea j but only 
by the supposition tliat the current restores that 
mobility to the molecules of the nerves and mus- 
cles which is necessary to enable them to be phy- 
sioloj^cally active. 

Second Proposition. 

27ie galvanic stimufus allows the necessary al- 
ternaic contraction and expansion of ike mitscles^ 
Ktthoui which their nutrition is generally soon 
seriously impaired. 

This fact having never been called in question, 
1 merely adduce the evidence of tlie obsen'alious 
of Dr. John Keid, wliicU are related in my 
"Treatise on Medical Electricity." 

Third Proposition. 
The galvanic stimulus, hy producing contrac- 
turns of the muscles, and thus augmenting iJie 
chemical changes in, that is, the oxidation of, the 
muscular tissue, causes a more abundant supply 
of arterial blood to it, which is evidenced ly an 
increase of heat and bulk in those parts which 
have been galvanised, and which in its turn aug^ 
mertts the nutrition of the muscle. 
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To sum Dp, galvanism acta in paralysis by re- 
storing the lost mobility to the molnculea of the 
nerves and muscles, and by causing contractiou of, 
and a more considerable supply of arterial blood 
to, the paralysed muscles. 

It now remains to determine the form of elec- 
tricity which should be applied in paralytic 
diseases, the direction in which the current sliould 
be passed, the intensity of the current, and the 
length of time its action should Ik kept up. 

As to the form of electricify to he used in 
parabfuiy.y we must' not in accordance with the 
electro- physiological law first established by Du 
Bois-Reymond, viz. that the motor nerves are not 
excited by the absolute amount of the density of 
the current, but merely by the Tariatitms which 
occurin the density of the current from one instant 
to the other ; aud that the amount of excitation 
caused is proportionate to the rapidijy with 
wbicii these changes take place. Hence it re- 
sults that the continuous current should, a& a 
rule, not be used in the treatment of paralysis, 
but induction currents, which consist of great 
aud sudden variations, and arc thereby capable 
of exciting the vitality of the motor nerves to the 
highest degree. 



FABALYSIS. 

A singular objection has been rai&ed by Dr 
Qoldiog Bird * agaiust the current induced by 
voltaic electricity being au autiparalytic remiidy. 
Dr. Bird thinks it necessary that the current should 
be scut through the paralysed muscles in the same 
direction in which the current proper of the mus- 
cles travels in the limbs. Now, he aBserts that 
currents induced by voltaic electricity should not 
be employed for paralysis, as they are alternately 
guided iu contrary directions. It is easy to refute 
this obiectioTi. Tn the first place, it is by no 
means proved that it is really necessary to send 
the current through the limbs in that particular 
direction; and in the secoud place, the physio- 
logical effect of the current inrluccd ou making 
the circuit is so extremely ieeble that it must be 
disregarded altogether iu therapeutical applica- 
tions; it is only the current induced on breaking 
tho circuit which exercises a remarkable physio- 
logical and therapeutical effect, and this current 
mo\'08 in a direction equal to that of the current 
of the battery. 

Dr. Kemak of Berlin, lias recently published 
an account of the therapentical action of the con- 
tinuous current) which, accordiog to him, is the 

* Lectures on Electricity and Ualvanism, &o. London, 
1640. 
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true antiparftlytic remedy, and especially useful in 
braiu disease and atrophy of the spinal cord ; in, 
which complaints the most wonderful cures are 
said to have been obtained by him in an incredi- 
bly short time. During a visit to France, Dr. 
Reraak made some thei-apeutical cxpenments with 
the continuons current before colleagues in Paris, 
oil the results of which Dr. Dcchambre has given 
the followiug report iu the Gazette llebdomodaire : 
** From four patients galvanised under our eyea, 
two were In such a conditiou that we should have 
been much surprised to see any irapix)vement pro- 
duced in a few moments. The first was a case of 
general wasting palsy, especially marked in thi 
upper extremities. The muscles of the shoulder 
were electrified, but the movement of elcvatiou of 
the arm has thereby not become easier. The 
second had a treble lateral curvature of the spine^fl 
in consequence of a deviation of the pelvis to the 
left side, resulting from sciatica. It was tried 
redress the middle aud infuriur curvatures by thi 
excitation of the muscles in the convexity; bi 
without any appreciable result. The two otbe 
cases seemed to ofler more chances ; for in theL-^ 
one there was an incomplete paralysis of the deUj 
toid, in a very young man, in consequence of 




contusion; in the other pnrnlysiH of the extensors 
of the hand, ascribed to a cause of the same kind; 
but here also no effect was product'cl." 

These results do, of course, not show that the 
continuous current has no aiitiparalytic effects ; 
they only show tliat Br. Reiuak has exaggerated 
its beneficial action. The instances in which the 
cuntiuuous current may be expected to produce 
benefit, will be mentioned hereafter. 

No rules arc at present fixed as to the direction 
in which the induced current shouhl be sent 
through the paralysed limbs. We know that the 
current in the artii of man travels from, the 
shoulder towards the hand; hence it has becu con- 
eluded that it would be best to send the induced 
current through the nerves in the same direction ; 
that is to .say, to u.**e the direct current. Ou the 
contrary, Matteucci has recommended that in 
paralysis of motion the current administered 
should be inverse; as he Rupposes that the 
nerves of the affected limb mij^ht be in a con- 
dition similar to tiiat wliich is caused by the 
prolonged passage of a direct coutinuoua cur- 
rent through a limb ; and as we may by adminis- 
tering au iiarrse cuTveut to the nerve of a frog's 
leg restore to the nerve the excitability which it 
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has been deprived of by the passage of the direct 
current, so Xfatteucci supposed the cunent would 
more readily relievo tlic pajulysis of mutiou ia 
man, if it were sent through the motor nerves, 
which act rcntrifugally» iu the inverse or centri- 
petal direction; while paralysis of sciiiuiLiau would 
retjuire the centrifugal or direct current, since the 
seutient nerves act centripetally. However inge- 
nious this theory raay be, there are no proofs 
whatever of its being correct; and its practical 
value secma to be very doubtful. Besides, it 
applies strictly to the continuous current only, 
and uot to the induced current. A more palpable 
reason for employing the inverse current in the 
treatment of pai'alysis is, that in many cases of 
paralysis the inverse current excites stronger con- 
tractions in the muscles than the direct ; hence it 
appears justifiable to use the inverse current with 
preference in such cases. It is, however, impor- 
tRUt to change now and then the direction of the 
current, as by the continued passage of a current 
always guided in the same direction, the motor 
nerves and muscles may be fatigued. 

As to the iiUensiti/ of the current to be 
ployed, it is necestiary exactly to measure the dose 

lich may be convenient for each case ; therefore 
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we should always begin with a very geutle current 
and gradnally increase its intensity, so as to pro- 
duce, if possible, decided coatractions of the 
paralysed iiiuiicles. Severe sluicks, t'specially in 
the cammencemcnt of the treatment, should be 
carefully avoided, as by such the weakened ex- 
citability of the motor nerves may be still further 
reduced. 

Nn general directions can be given a» to the 
duration of each operation, which must be left to 
the judgment of the Physician. Some cases require 
long applicjations, others do better if the opp-ratioiia 
be not of too long duration. Generally speaking, 
however, the electric current should uot be ad- 
ministered for more than a quarter of an hour 
each time. 

The jmmlter of operations required to cure 
paralytic diseases is also very variable. Cases of 
hysterical paralysis not unfrequently require only 
a few applications of electricity. Tims I have 
cured a case of hysterical aphonia and two cases 
of aracuorrlioca by only one operation each; other 
caites require a longer treatment, and In cases of 
wasting palsy or Cniveilhier's atrophy, a very 
large number of operations must bo performed in 
order to arrest the disease, and to ameliorate the 
paticnf s condition. 
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Cerebri Paralysis. 

Some cases of this kind are likely to be bene- 
fited by electricity, while others arc not ; and this 
depeiitls entirely upon the pathological process 
trhich is going on within the cranium. 

There are three principal classes of cases; in 
the first the muscles of the paralysed limb are re- 
laJECd, the iimbs loose aud flaccid, and if the fore- 
arm is flexed upon the arm, or the leg upon the 
tbigh, there is no resistance to that movement. 
The paralysed musclca present a striking contrast 
to the flrmnc»s and plumpness of those of the 
sound side, and they are more or less wasted 
Bccordiug to the icugth of time which has elapsed 
since the paralytic seizure. In such cases, there 
is generally very little response to the galvanic 
stimulus, and the heat and general nutrition of 
the limbs is much below par. Some of these 
cases recover of themselves, in others a partial 
recovery only takes place after a certain time. If 
four to six months or more have elapsed since the 
seizure, and the recovery is imperfect, it is justi- 
fiable to employ electricity ia cases of this kind. 
It is, however, important that the electric current 
should be localised in those muscles which remain 
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paralysed and really require the stimulus. There- 
fore the excitors — moistened sponges lodged in 
metallic cylinders— are to be held as close as 
possible to each otlier on the skin, in order to 
limit the ciirreut of the muscles covered by it. 
When the excitors arc held removed from each 
other, 80 that the electric current passes through 
the whole length of the limbs, — for instauce, whca 
one exeitor is held in the right, and the other one 
in the left hand; or if the feet of a patient be 
placed in two separate vessels filled with salt 
water and connected with the poles of a battery, 
— pauifal and irregular commotious arc caused ia 
the paralysed and the healthy muscles, which are 
indiscriminately affected. Consequently, this 
method of operation cau scarcely ever be bcuc- 
finial to the patient. As to tlie inter mi ttences oi 
the induced current, they should be rather slow, 
whereby auy irritation of the brain is avoided. I 
shall now relate a case, in which only a few 
muscles remained paralysed after the paralytic 
seizure, and in which a considerable amclioratiou 
was effected bv the faradic treatment. 



Case U. paralyaii from Apoplexy}. 
Jane S., a cook, aged 35, was under the care of 
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Dr. Alderson, in St. Mary's Hospital, in Julyi 
1857. She had hnd an apoplectic attack fifteen 
months before, in vhich she lost her conscious- 
ness, and the use of the left arm and leg. The 
latter soon regained some power; but the deltoid 
muscle, the extensor of the forefinger and all the 
mnseles of the thumb were still paralysed when I 
first saw her; they were quite flaccid, and their 
bulk had considerably diminished. She was not 
able to wash, cook, or do needle-work. "When I 
directed an extra-current of five centimetres power 
to the paralysed muscles, tbey showed very little 
excitability. After five operations, the deltoid 
muscle was so much improved, that the patient 
could again raise the arm to a right angle with 
the body ; but the muscles of the forefinger and 
the thumb only got better after a longer treat- 
ment. I attended the patient for about a months 
after which she left the hospital, being again able 
to return to her business. 

In auother class of cases, the muscles, which 
arc paralysed in consequence of brain disease, 
cxiiibit a certain amount of rigidity, which is 
especiaUy remarkable in the biceps of the arm 
and the hamstring muscles of the thigh ; and 
which varies Irom au increased plumpness up to a 



contrnction almost tetanic. Dr. Todd has termed 
this the state of early rit^idihft at; it exifitit either 
from the moment of the attack, or sood after it 
has taken place. In sueh cases the circulation in 
the limb is vigorous, the Iieat not below par, and 
the paralysed muscles generally more excitable to 
the galvanic stimulus than those of the healthy 
limb. In cases of this kind other remedies have 
to be employed before the therapeutical applica- 
tion of electricity can be of avail. 
■ Finally, the muscles may present the state of 
lale riffiditt/. Muscles which have been flaccid 
and wasted for a certain time, gradually acquire 
more tension and become shortened. The ten- 
dency to assume this rigid state is more marked 
in the arm than m the leg, and more in the 
flexor muscles than in the extensors. It is gene- 
rally caused by the gradual shriukiug of the cyst, 
which operates as an irritant foreign body on the 
brain. In most of these cases, the electric ti^cat- 
mcnt should nut be resorted to; hut in some 
cases of long standing, an electric excitation of 
those muscles which are the antagonists of the 
rigid muscles, may serve to restore the disturbed 
equilibrium between the sets of muscles. The 
followiuz case may serve to illustrate this: 
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Case 12. Paralysis from Apoplexy. 
In December, 1858, a man of the name of 
Marsh wns in Kind's College Hospital, nnder the 
care of Dr. Todd. Four years ago lie had had an 
apoplectic attack with consequent paralysis of the 
right side. The paralytifd muscles liad then soon 
assumed a state of rigidity, which has not under- 
gone any considerable change since that time. 
At present the patient can uith some difficulty 
walk, but tlie right arm is perfectly useless, as 
there exists a rigidity of a number of muscles; 
viz., of liu! coraeD-brachial muscle, whereby the 
ami is adducted to the side; of the biceps, so that 
the fore-arm is bent upon the arm; if forcible 
extension of the fore-arm is attempted, the biceps 
offers a certain resistance to it, but no pain is 
experienced during the forcible extension. Stiff- 
ness is also marked in the triceps, although mucH 
less than in the biceps; it becomes cedent if a 
complete (lexion of the foro-arm upon the arm is 
attempted so as to place the fingers on the acro- 
mion of the same side. The flexor muscles of 
the wrist and of the fingers are in a state of 
complete rigidity ; the hand is strongly bent upon 
the fore-arm, and the fingers are fi.rmly pressed 
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against the palm of the hand, so that tlie patient 
is obliged to cut bis nails very short, in order to 
prevent irritatiou of the skin by the growth of the 
nails. The tendons project like tight striugs 
beocatU the skiu. The patient affirms, however, 
that he experiences no pain if a forcible extension 
of the wrist and of the fingers is attempted. 
There is not much wasting in the muselcs, but 
the excitability to the galvanic stimulus is very 
very trifling in the extensor muscles of the fore- 
arm, while the flexors of the fore-arra contract 
very readily under the influence of a gentle 
current. The stiffness of the muiicles of the lower 
extremity is much less considerable than of those 
of the arm ; it is, howeverj distinct in the ham- 
string muscles and in the flexors of the toes; and 
in walking the patient drags the paralysed leg. 

In coiisnttation vcith Dr. Todd, I gave the 
opinion that in this case the cyst had shrunk to a 
very small volume, and that the disturbance in 
the eijuilibrium between the diflerent seta of 
muscles of the upper extremity was no longer 
exclusively due to the lesion of the brain, which 
was undoubtedly tlie primitive cause of it, but 
mostly to the lung coutiuued predominance of the 
contracted flexors over the paralysed extensors of 
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the fore-arm; and 1 thought that by administering 
a suitable stimulus to the rclascd extcnaors the 
cquiiibrium bctn ecu the two sets of muHclc» might 
be restored. This view was confirmed by Hie result 
of the treatment ; for after I had faradised the 
extensor muscles of the forc>arin for some time, the 
tendons of the flexors, which had before projected 
like tight strings beneath the skin, became soft and 
flexible; and the patient wa8 able to open his hand 
and stretch his fingers; but hainug been some time 
afterwards exposed to a violent cold draught, the 
flexors again assumed a ct-rtaiu degree of rigidity. 
Unfortunately there wiin at that time no battery in 
King's College Hospital furnishing a eontiuuous 
current of electricity, which I should have wished 
to apply to the rigid flexors, or the patient's con- 
ditjou might have been much more ameliorated. By 
further Faradisatiou he again Improved, hut he left 
the hospital before a permanent relief iras afforded. 
Tlic following case may show how much benefit 
may rcsnit from a cnrabiued applicatiuu of the 
continuous and the induced current in paralysis 
with late rigidity of the muscles : — 

Case 13. Farahjsis from Apoplexy. 
A. B., aged 63, had had an apoplectic attack 
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September, 1859, accompanied with loss of con- 
seiousucss aud entire cessation of vuluutary move- 
ments. Some months afterwanls the (Icsor muttcles, 
which had at first been flaccid, became rigid, while 
the cxtcnsora wasted away rapidly. The aficctioa 
was much more considerable in the arm than in 
the leg. The patient conf9nlted me in March, 
1863, when, from the long standing of the affec- 
tiou, the opinion was entertained that a cure was 
not to be thought of. The treatment consisted in 
Faradisation of the muscles animated by the 
radial nerve, and in Galvanisation {by fi-om 18 to 
20 cells) of the median, ulnar, and sciatic nerves. 
Under the influence of this treatment, the rigidity 
of the flexor muscles gradually subsided, and the 
extensors simultaneously gained very much in 
bulk and power. After a month the patient, who, 
when he came to me, could not take ofi" his hot, 
or pick up a pencil, and walked with gn^at diffi- 
culty, was able to dress and feed himself, M-rite a 
perfectly tcglblc hand, aud eould walk two or 
three miles at a time without fatigue. 



Spinal Paralysis. 

In this form of paralysis both Galvanisation aud 
Faradisation are extremely useful, although \ 
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donbt whether they ever effect a radical 
Whether the treatmcut is likely to be successful 
or not, depends chieHy upon the cause and dura- 
tion of the disease^ and upon the age and consti- 
tution of the patient. If the paralysis ia caused 
by tumours pressing on tbc spinal cord, or if the 
vertebral column is diseased, or if the marrov ia 
destroyed by inflammation and softening, the 
electric current may relieve certain symptoms of 
the aifection, but cannot hare any permaueut 
bcncHcial effects. On the contrary, if the para- 
lysis is caused by over-excrtiou and consequent 
exhaustion of nervous power, by rheumatism, by 
cmboIi:im of the vertebral artery and its branches, 
or where the affection occurs in children during 
teething, the greatest benefit may result from a 
judicious use of Faradisation aud Galvauisation. 
Ctsteris parihwi, yuuug patients and recent cases 
are more likely to get well than the reverse. 

Case 14* Paraplegia due to disease of the spinal 
cord in (he dorsal region, 

T. B., aged 35, a surveyor, had, with the excep- 
tion of gonorrhoea, never Ijceii ill until six mouths 
ago, when he was uuusually over-taxed with work, 
and was constantly exposed to the iufluence of 
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damp and colfl. So g;ra(1iml was the loss of poorer 
that c«mo over liini, that he did not notice it 
himself first, but was told by his friends that his 
gait was tottering. Soon afterwards, however, he 
felt so weak that he could not walk without the 
aid of a stick. He meutioned that his feet used 
to perspire a good deal before he was affected with 
this diseiise, hut had not done so after he had 
begun to suffer from it. 

lu the region of the tenth dorsal vertebra, the 
back was very painful to pressure, and hot sponges 
applied there, produced a peculiarly unpleasant 
sensation, different from that whicli was felt on 
the other parts of the back. The patient had at 
first perceived sensations as of pins and needles in 
the lower eictremities; these sensations were, after 
a time, succeeded by a fccUug of couaiderahle 
numbness, so that he did not feel the gronnd 
when walking. As soon as he shut his eyes, or 
when in the dark, he began to stagger. Going 
downstairs was especially difficult for him. The 
skin was dry, cold, and flaccid. I examined 
it by the aid of the sesthesioraetcr, aud found a 
great diminution of sensibility all over the lower 
part of the back, the epigastrium, and the lower 
extremities; but there waa no complete aufcstliesia. 




130 



TAKALYSIS. 



Tlie muscles of the abdomen and of the lower 
extreniiiic* were somewhat wasted, and sluggish 
in their response to the galvanic stimulus. The 
patient Buffered from eoslivcness and a feeling of 
pressure and tightness in the epigastrinm, and was 
obli^'cd to use great exertions for relieving the 
bladder. Tlie urine was apt to turn alkaline in a 
short time, but otherwise healthy. The patient 
had soractimca involuntary emissions of faces and 
urine. He had taken mueh medicine, especially 
stryehuia, bichloride of mercury, and iodide of 
potnRsium, but without any benefit. 

The diagnosis was: chronic myelitis in the 
dorsal region, due to over-exertion and exposure; 
the treatment to consist of Galvanisation of the 
back and the feet, and Faradisation of the muscles 
of the abdomen and of the lower extremities. 
No medicine was given. The n^sult was as 
follows : — The feet, to which a current of thirty 
cells of Bunsen's battery was administered, became 
warm and glowing after a short time, and the 
pain iu the buck, for which a cmTcut of twelve 
cells was used, was very much dimiutshcd. After 
a fortnight's treatment the patient felt a good 
deal better. He had more control over his lower 
extremities, was better able to hold and lot h 
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urine, and scusation vas more distinct everywhere. 
He remained under my care fur nearly six weeks, 
gradimtly getting stronger, and being ngain able 
to walk a short distance without the aid of a stick. 
The feet now perspired just as much sja tlicy had 
ever done before, and from the time tins secretion 
ivas re-establishedj the paiu in the back was so 
much relieved tliat the patient no longer com- 
plained of it. lu tliis cnse, I do not think it 
impossible that by a longer treatment a cure 
might have been effected, as the mischief in the 
spinal cord had evidently not proceeded to de- 
atruetiou of the nervous matter. 

Local palsies of motor nerees and wtuntary 
muscles. 
Of all the cerebral nerves the purtio dura is the 
one most frequently RiTected with local paralysis. 
The tlu-cc nerves which animate tlie muscles of 
the eye. are also liable to this disease; but if there 
are symptoms of the eighth nerve being paralysed, 
there is probably disease in that port of the brain 
where this complex nerve takes its origin. 

1- Patsies of Uie muscles of (he eye. 
If the third nerve, or motor oculi, is paralysed, 
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the eyelid cannot be raised in consequence of loss 
of power in the levator palpcbnc snperioris mua- 
dc; this dropping of the upper eyelid (ptosis) is 
the most constant symptom of paralysis of the 
third nerve. Other signs of this affection are pro- 
trusion of the eyeball, and dilatation of the pupil^ 
which cannot be turned inwards, while the out- 
ward movement is not impaired, since the rectus 
extcmus is animated by the sixth nene. The 
upward and downward motion of the eyeball is 
limited or quite impossible; besides, there is 
double vision, and the accommodation of the eye 
for the vision of objects near the patient is im* 
possible. 

Local palsy of the fourth nerve is of very rare 
occurrence, and difficult to be rcco^ised. Dr. A. 
von Graefc, of Berlin, has observed that in this 
aOection the pupil is turned a little upwards and 
inwards; when looking upwards, vision is not 
disturbed, but in looking at an object placed 
horizoulally before the eye, the patient is troubled 
by double viiiion ; and to avoid this, the head is 
generally turned towards the opposite side. 

If the sixth nerve is paralysed, the patient 
squints inwards, and is troubled by double vision 
in certain directions; sometimes the iuward devi- 
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ation of the eje is so strong that the whole cornea 
may be concealed at the inner angle of the orbit. 
This palsy generally occurs simnltaticously with a 
similar affection of the third nerve; and then the 
globe can neither be moved upwards, nor out- 
wai'ds, nor downwards. 

These palsies may be caused by afFectiona of the 
brain ; but they have seldom been observed as 
the only symptoms of such diseases. They are 
more frequently caused by rlic-um-dtic or syphilitic 
exudations, and over-cxcrtion, or wnnt of exer- 
tion, of the muscles; tumours may also compress 
the substance of the muscles or nerves. Ccrtaiu 
cases are incurable, others get well after they 
have existed for some time without auy treatment 
whatever. The trcatiueat geuei-aliy adopted con- 
sists of, Ist, gyrauastiL' exercise of the affected 
maseles, which is, of course, ouly possible, if the 
paralysis is iucomplcte ; and, 2udly, excitation of 
the sltin in the neighbourhood of the eye. In 
cases which are traceable to over-exertion, or want 
of exertion, or au eiFusion wliich is not of a syphi- 
litic character, Faradisation deserves a trial. Three 
different methods have been adopted iu the appli- 
cation of electricity to the paralysed muscles of 
the eye, viz., by placing one electrode in the hand 
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of tlic patient, tind touching the skin in the 
neighbourhood of the eye with the other elec- 
trode; by faratlising the branches of the tri- 
geminal and facial nerves, in order to excite the 
nerves and muscles of the eye by reflex action; 
and finally, by elcctro-punctiire, viz., introduction 
of needlca connected with the poles of a battery into 
the tisane of the paralysed muscles. The best way 
is, however, to pUcc one electrode connected with 
the negative pole into tlic Imnd of the patient, and 
to apply a small moistened sponge connected with 
the positive pole to the skin of the closed eye, as 
close aa possible to the paralysed muscle. For 
exciting the rectus intemua the positive electrode 
should be held to the inner angle of the eye ( 
and for localising the electric current in the 
obliquus superior, the positive electrode is to 
be placed beneath the trochlea. In this way 
patientA auficring from paralysis of the several 
muscles of the eye have been successfully treated 
by Dr. Meyer, of Berlin, Mr. Soelberg WeUa, and 
myself. 



2. Paralysis of the facial nerve. 

There are two difTcrent kinds of facial palsy; 
one arising from exposure to a draught of cold 



air, and generally caused by a rheumatic e£PuKion 
in the cellular tissue, bctweeu the facial muscles nud 
the esterior branches of the portio dura; the-other 
arising from iujury to the intracranial portion of 
the facial ucrvc. lit the former class of cases the 
muscular and ner%'oua fibres are eompressec), and 
their fuuctiou cohibited by the effusion; iu sucb. 
cases there is no destruction or innammatiuu of 
the nerve, and the paralysis disappears iu propor- 
tion as the efTusion ia absorbed. Therefore it may 
happen that some of the facial muscles soon regain 
their uormal power, while others remain para- 
lysed ; but if any injury has happened to the 
truuk of the portio dura within the cranium, the 
affection is almost invariably the same in all the 
physioj^nomical muscles. The absorption of the 
rheumatic effu»ion is often spontjiueous, and many 
cases of facial palsy ^t vrelL without auy treatment 
whatever. In some cases amelioration is induced 
by blistering and tlic application of an ointment 
of iodide of potassium, etc. In other cases these 
means prove insufficient to induce absorption of 
the effusion, which in time may become hai-d and 
calloud. In all eases of this kind the faradic 
stimulus is the best means of restoring the mnseles 
to their normal state, by causing them to contract 
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individually, and inducing a more or 1et» rapid 
absorption of the rffusion. GcnerHllji' the excita- 
bility of the muselea to tlie faradic stimulus ts 
iinpaired, and the tone and the vohmtarT move- 
mcuta of the muscles return in proportion as the 
excitability of the muscles is restored. 

In faeiii.1 palsy^ the physiognomical expressions 
of surprise, terror, hilarity, threat^ 8a<lness, reflec- 
tion, malice, disgust, and rage, Tanish on the 
paralysed side, and are exaggerated on the sound 
aide ; the patient is not able to frown, laugh^ or 
■whistle; besides wliich certain changes in the 
features, which, depend upon the disturbance of the 
equilibrium between the paralysed and non-para* 
lysed muscles, take place. If both sides of the 
face are paralysed, the features appear as if 
covered by a mask, and the eyeballs only are 
capable of motion. 

If the frontal portion of the occipUo-frontalia 
muscle and the canuffatw sujjtrcilu are paralysed, 
the patient is not able to more the scalp nor to 
frown. M'here the forehead is wrinkle<l, as is 
the case in old people, the transverse wrinkles 
disap^iear by jjaralysis of the frontal miiscle, 
and the perpendicular wrinkles between the eye- 
brows vanish by loss of power iu the corriigator. 




I 



la certain cases the ej'ehraw is seen to drop and 
hang above the orbit; which gives the face a 
dolcfid, and in some iiistnuccii a truly terrible, 
expression. 

If the vrhicuiaris palpehrarum is paralysed the 
eye cannot be shut; it is consequently always 
exposed to the air, even during sleep, whereby in 
many cases a state of irritation in the conjunctiva 
is caused. Tears flow freely, and to such an ex- 

Itent that the skin of the check may be excoriated 
by them. The coiijuucliva is often injected, but 
such changes in the nutrition of the conica and 
of the conjunctiva as are observed in anicsthesia 
of the fifth pair, never take place. The eye 
ipncrally appears staring aud piotrudcd, the eye- 
lids are further apart than i*: natural, and a large 
portion of the sclerotic ia exposed to vicir ; this is 

I especially cauaed by the dropping of the loner 
eyelid. Tf the patient is told to shut the eye, 
either no motion is perceptible, or the eyeball is 
carried upwards and inwards beneath the upper 

I eyelid, bo that the cornea is partially or totally 
concealed ; the latter movement being executed 
by the rectus internum, rectus supcrlor.aud oblitpuia 
_ inferior muscles, which are not animated by the 
portio dura, but by the third pair. The eyelids 
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are apart, because the levator palpebrc aapcrioris 
muscle, wliicli is the autaguulat of the orbicularis, 
retoinR its power, it being likewise atumated by 
the third pair. Paralysis of the orbicularis does 
uot occur iu facial htimiplcgia of central orifriii, 
BO tbat if the eye canuot be shut, ivc may be sure 
that the caw is one of paralysis of the portio dnra, 
and not of cerebral paralysis. 

Iu facial puh<y the nostril is devoiil of roluntarj 
movements, in consequence of the paralysis of 
the levator alat nasi, and pyramidalis nasi. Thus 
dilatation of the corresponding uostril becomes 
impossible, and it is kept open only by the rigidity 
of the cartilages of the nose. The respiratory 
movements, as far as they regard the motion of 
the nostril, are opposite in paralysis of the portio 
dura to that which they are iu the normal state ; 
for while in the normal state the nostrils are 
dilated during inspiration, and constricted during 
expiration, they become iu facial palsy constricted 
during inspiration by the air rushing into the lungs, 
and dilated during expiration by the air beiug 
driven out from the lungs. 

Paralysis of the muscles of the ear^ which are 
animated by the facial nerve, docs not betray 
itself by any symptomsj since the human ear ia 



kept in it3 ordinary positiou by the rigidity of ita 
cartilages. On the contrary, in animals the cars 
of which are soft and long, as is the ca^e in the 
rabbit and the ass, the ears droop after section of 
the facial nerves. 

By poralysia of the cygornatici muscles^ and 
the Uvalor anguli oris, the angle of the mouth 
appears depressed and pendant, and is drawn 
towards the opp(>aite aide; the angle of the mouth 
of the sound side, on the contrary, appears higher, 
and is drawn towards the car. 

Paralyais of the buccinator muscle causes the 
cbeck to appear very flaccid and hang loosely, 
whereby the face appears old- During inspiration 
the check becomes depressed, while during expira- 
tion itcannot resistlthe pressu re of the air, and there- 
fore becomesdistended and swelled; thus aniovemeut 
is produced the same as that made in smoking a 
pipe. Mastication ia generally not mucli impaired, 
since the temporal nud the masseter muscles are 
not Riiimatcd by the portio dura, hut by the tri- 
geminal nerve; but eating, nevertheless, becomes 
troublesome, as, in consequence of the paralysis of 
the buccinator, the food, after having bceu chewed, 
becomes accumulated between the jaw and the 
cheek, which latter ia swelled by it ; and not 
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unfrcqucntly the patient is obliged to use Ills hand 
for bringing the food under the teeth; and, oa 
drinking, the fluid runs out at the corner of the 
mouth. The speech is likewise rendered some- 
what difficult by the looseness of the cheek. 

If the orbicularis Otis is paralysed, the patient is 
unable to purse up his mouth and to whistle, the 
lips arc drawn to the opposite side and appear 
louger, th.? sulcus naso-labialia is morcpromiueut, 
and an involuntAry flow of saliva is observed. 
Besides, the pronuuciation of the labials is ren- 
dered very difiicult. 

Such are the symptoms if the superficial braa 
of the facial nerve arc paralysed; but if 
facial nerve is injured in its intra-eranial portion, 
other symptoms are generally connected with those 
related before; viz. loss of taste with a feeling of 
numbness in the tongue, caused by paralysis of 
the chcrda tympaui ; diflicuUy of deglutition, bj 
paralysis of those branches of the facial ucrvc 
which animate the nmsclcs digastricrts and stylo- 
hjoidesi deviation of the uvula; and the hearing 
is affected. In some case) it has been noticed 
that the patient was able to move the tongue, but 
not to such an extent as to cover the upper lip by 
it Deep'Seated palsies of the portid dura oi-c pro- 
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duccd by inflamniatioii of the sheath of the facial 
nerve, by fracture, caries or necrosis of the petrous 
portion of tlie temporal bone, and are often associated 
with otitis; but they arc scnrcely ever a symptom 
of primary brain disease. The brain, however, 
may afterwards become afluutcd, if the disease ex- 
tends from the temporal bone to the meninges and 
tlic medullary substance. In all eases which result 
from injury to the trunk of the portio dura, 
I bcueGt can only be expected firom au electric treat- 
ment, when the original lesion has nearly or totally 
subsided ; but if the continuity of the fibres of the 
facial nerve has been quite destroyed, the palsy is 
incurable. In some eases it happens that, after 
the paralysis has existed for a certain time, a per- 
manent contraction of the paralysed muscles takes 
place; it is evident that nothing can he expected 
&om electricity in such instances. But when the 
nerve has i'cgaiue<l its normal couditiuu, facial 
palsy is generally cured by a judicious faradic 
treatment, even if the case be of very loug stand- 
ing. Professor Ore has related a case of facial 
palsy of eight and a half years* duration, ivhich 
was cured by electricity, and Dr Russell Reynolds 
meutioiis a case of fourteen years' standing which 
was notably improved by electricity. It is, how- 
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ever, necessary to state that in advanced age the 
probability of the cure is less. From many cases 
of this kind which have come tinder my observa- 
tion, I select the foUowiug : 

Case 15. "Paralysis of the Face. 

Mr.F., ft barrister, aged 35, was, inconsequence of 
lianii^ been exposed to a draught of cold air at a 
railway statiuu, alTucted with paralysis ofthclel^ 
facial nerve. The phyaio^omical expression had 
entirely vanished from that side of the face. The 
patient was not able to laugh, to frown, to whistle, 
or to shut his eye, irhich latter appeared staring 
and protruded. The angle of the mouth vas de- 
pressed, and drawn towardsthe oppositesidc; that of 
the sound side being higher and drawn towards 
the car. The check was flaccid and loose ; and 
eating and speaking was troublesome. The patient 
was sent to me by the late Dr. Todd, whom he had 
consulted six months after tlic commencement of 
the affection. I directed the Faradic stimulus to 
all the paralysed muscles individually, with the 
effect that the patient regained his normal phy- 
siognomical expression, after a fortnight's treat- 
ment. 

Before concluding these obser^'atious, I will 
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mention an interesting case of the same afiection, 
which seems to show that, iu certain case^j a light- 
ning stroke may }iave curative powers. 

Lightning may kill at a hlow, or induce blind- 
ness, deafness, and otlier diseases of a paralytic as 
well as a Rpasraodic character, which, liowever 
alarming they may appear at first, generally sub- 
side in a few days, and sicarcely ever last longer 
than some mouths ; but it undoubtedly liaa some- 
times also the beneficial effect of an electric cur- 
rent of moderate intensity, and may cause the euro 
of rheumatic, paralytic, and spaamodtc conditions. 
No doubt most of the numerous cases described 
as cures by lightning oi-e either fabulous or greatly 
exaggerated, but the very existence of so many 
reports seem to infer some small degree of truth- 

The case I have just referred to is that of 
Samuel Leffera, of Carteret County, North Caro- 
lina, U.S.J which is generally quoted as an inetauce 
of amaurosis or general paralysis cured by light- 
ning, and which o(!curred in 1806. In the United 
States, the most marvellous particulars were cir- 
culated of the case, and Profcissor Olmsted, nliu 
has recorded it,'*' states that henceforth it was 

• Amsrican Journal of Arts and Sciences, vol. iii p. KM, 
1821. 
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generally bclievpcl, tliat under certain circum- 
stauccs lightning would suddenly change decrepit 
old age into blooming youth. Thus it waa related 
of ^fr. LcSV-rs, a very old man, who bad been so 
much paralysed that he was no longer able to walk 
or even stand, and whose features were frightfully 
distorted, that he had through a lightning shock 
suddenly regained the full force of his youth and 
an exquisitely beautiful complexion and soft skiUj 
and that he had retained this complete youth up 
to his ninetieth year. The facts of the case are, 
however, as follows: — Samuel Leffers was affected 
by what is now gcuerally knowu as paralysis of 
the porlio dura, and which in most cases is only a 
troublesome and annoying, but by no means 
dangerous, affection. At the time, however, when 
this occurred, medical diagnosis had not advanced 
so far as it is at present, and this affection was 
not distinguished from paralysis of the face due to 
hemiplegia, and was therefore considered as a 
certain sign of the immediate break-up of the 
patient's constitution. That Samuel Lcfl'crs' com- 
plaint was in fact nothing more than paralysis of 
certain branches of the facial nerve is evident 
from the description of his symptoms, which were 
as follows: — On awakening one morning he felt 
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au unpleasant numbness in the left aide, of the 
face; he could not shut the left eye, and his 
speech was impaired. These symptoms " caused 
him to believe that he had been aftected by a 
paralytic stroke." Some time afterwards the 
disease improved in the other parts of the face, 
and centred in the eye, which he could not shut 
day or night; it was consequently exposed to 
obnoxious influences and the sight became much 
impaired ; that is to say, the buccinator aud other 
muscles recovered their tone, while the orbicularis 
palpebrarum still remained paralysed. He was iu 
this atate, when, one day, while walking in the 
hall of his house during a storm, he was struck by 
lightning. He fell down, and remained uncon- 
scious from fifteen to twenty minutes, when he 
recovered so fur as to be able to distinguish 
ohrjecta around him. and to be conscious of his 
position. During the night he fully regained the 
use of his sunses and limbs, and felt so well the 
following morning, that he resolved to write au 
account of what had happened to him, to a friend. 
He then supposed tliat, as he had nut been able 
to see well for some time, his note must necessa- 
rily be a short one ; but he was astonishtd to Hud 
that be could write a long letter without ex- 
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periencing auy inconvenience, the last reoiBiaa of 
the paralysis having entirely disappeared ; nor 
did it again return. Ue had thas been effentually 
curt'd from Lis previous complaint; but his hear- 
ing had, at the earae time, become weak, and he 
always afterwards complained of a certain degree 
of deafnesii. From this dcseriptiou, it la quite 
evident that tlie orbicularis palpebrarum muscle, 
which had been paralysed, was beneBcially nfl'ectcd 
by the stroke; but the case was neither one of 
amaurosis, nor one of general paralysis cured by 
lightning. 

Difficulty of Deglatition. 
Paralytic afTeclions of the tongue and the 
pharynx ought to excite our suspicion, as they 
are generally indicative of mischief in the brain. 
But even in such instances improvement may 
result from a judicious use of electricity, as will 
be seen by the following : — 

Case IG. Parahjsis from Brain Disease/ 
hoarseness and dt^ffictiUy of deylutilion. 

Major , aged 42, consulted mc in Sep- 
tember, 1862, for loss of voice and difficidty of 
deglutition, brought ou by an apoplectic attack. 
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which he had had m 1859, and whic:h affected 
the entire left side of the body. For several 
months after this he had been ia such a condition 
that his Jife was despaired of. He gradually, 
however, got hetter, and partially recovered the 
use of hiB arm aud leg, while the vnice ittid 
deglutition did uot iuiprove. The latter symptom 
even became worse as time went on, tliero being 
constant n'gurgitatiou especially of fluids, whieh 
distressed the patient more than an^'thing cl^. 
After a fortnight's Faradisation, thcpatitrut attend- 
ing every day, the voice was so much improved 
that he could convei-se with ease, while the power 
of swallowing had not yet returned. I then 
applied a continuous current of ten cells to the 
pharyngeal and oesophageal nerves, with the effect 
that after the second operation a most remark- 
able improvement took place ; and aflter a week 
the patient was able to swallow quite easily aud 
without any regurgitation taking place. At the 
same time the arm and leg, which had heen sub- 
jected to the iaducnce of l^^aradisation^ had, in a 
great measure, regained their power. The voice, 
however, still remained sumewhut hoarse, and 
pi-olonged conversation was fatiguing. 
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Paralysis of the Vocal Cords. 

The introduction of tUc larvngoscope into nai 
cftl practice has facilitated the diagnosis of disei 
of the larynx in the most wonderful manner ; 
coDsequcntty the treatment of these »Bectious 
now more easy, safe and successful than it coi 
have been before. Where loss of voice is due to 
inflammation^ ulceration, or morbid growths in 
the larynx, a special lo"al treatment by caustics, 
astringents, the icraseur, etc., baa to be resorted to ; 
but where the affection arises from mere loss of 
power in the vocal cords, Taradisation of the re- 
current nerTC, or of tlic vocal cords themselves, is 
the best treatment. Such loss of power is frequent 
in hysterical girls, hut it also occurs after certain 
acnte diseases, such as typhoid fever and diphtheria, 
in poisonin;!^ by arsenic, in anaemia, and as a con- 
sequence of over-csertiou of the voice, or of a 
powerful impression upon the nervous centres, 
such as terror, fright, etc. In such cases the 
voice not uufrcqucntly cornea back after a time 
without any treatment whatever having been re- 
sorted to; but there are very numerous instHiices 
in which it docs not return for years, and all treat- 
ment is unsuccessful, except the galvanic. 




The first cnre of loss of voice by galvanism was 
effected as far back as 18t.>0, when a German 
physician, Dr. Grape ngicsser, of Berlint thought 
of tryiug the effect of tlie current of a single pair 
on the tliroat of a girl who had lost her voice for 
several yeara. Jlc hrst vesictited each side of the 
larynx by blisters of the size of a shilling, and 
then applied the zuic pole to one of the excoriated 
spots, the silver pole to the other. The circuit 
was then kept up fur a quarter of an hour, during 
which time the larynx heaved convulsively, and a 
great quantity of serous fluid flowed from the 
wounds. The sobbing continued after the metals 
had been removed, much mucus was expectorated, 
and two hours afterwards the Toice was much 
juorc audible and clear. After this process had 
been repeated several times, the voice was per- 
fectly restored. Six mouths afteruards, however, 
it was suddenly losit aj^r^m iu consequence of a 
cold, and it did not again rctnrn, although the 
process of Galvanisation was repeated. A simi- 
lar case, iu wliich the same therapeutical pro- 
ceeding was adopted, has been recorded iu the 
Diibliu ftuarterly Journal for February, 1847. 
In thia instance, the improvement began on the 
evening of the day when galvanism was first 
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applied, and continued until the fourth day, when 
the Toice was again Ion. The process ua« ibcn 
repeated, and the apparatus left on all night, with 
the effect of permanently restoring the roice. 

Professor S^illot has published a case of com- 
plete dumbness and aphonia, whicli bad existed 
for twelve years, in a woman thirty yean of age, 
In this case the movements of the tonpie were 
much impaired, the organ being retractud and 
directed upward?, and the patient not being able 
to bring the apex of the tongtie in contact with 
the teeth. Pntfcssor Scdillot ordered the applica- 
tion of induction currents; one pole was placed 
alternately on different parts of the tongiie, the 
other on the mastoid process, the posterior and 
aiiperior part of the neck, and varioits pointa of 
the face. Some pain was experienced, and a 
8C\'crc head-ache followed this applic»tiou. A 
week afterwards a second sfance was held, after 
which the paticut began to talk distinctly, though 
the voice had not ns yet quite returned. A few 
more applications effected a complete cure, 

Duchenne lias published two cases of hysterical 
aphonia, one of six montha', the other more than 
two years' standing; both cases were cored by the 
application of iuductiou currents to the larynx. 
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Dachenne aUo adds that he has hcca unsuccessful 
in otlicr cases, but Lc docs uot give the proportion 
uf successe-s nad failures. 

1 have had iimple opportunity of tryiag the 
value of Faradifation in the treatment ol" this 
affection, as I have been fortunate enough to see 
thirty-uiue coses of it. For most of them I am 
obliged to tlic Physiciftiis of the Sacuaritau Free 
Hospital. All the pLitieuts were womcu, and most 
of them under thirty ycara of age; fiftcco were 
marrtcdj aud twenty-four single. In no case 
were there signs of inHanimation, or of ulceration 
of the mucous membrane of the laryux, wliieU, 
would have accounted for the loss of voice; but 
the affection consisted merely in loss of nervous 
power in the vocal cords. Some patients stated a 
cold draught to have been the cause of the loss of 
the voice; others did not know how it was brought 
uu, as, awaking in the morning, they found the 
voice gone. 

The degree of the afiection was different. The 
normal '* timbre" of the voice was totally lost in. 
all cases, hut mast of the patients were able to 
whisper by movements of the lips and tongue* 
Such wliispcriug was quite distinct in some 
patients, but hardly inteUtgible in others, two of 
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■which were observed in King's CoUeg:© He 
under the care of Dr. Todd, auotlier m the 

! Samaritan Free Hospital, under the care of Dr, 
Savage. A sore feeling in the throat waa cora* 
plained of by all the patients; some of them also 
felt paiu in the chest, and in the epigastrium. 

[Twenty were irregular as to the time of entrance 
of the catamenia; hut amcnorrhcea was not pre- 
sent in any of them. In two case* aphonia w 
only uuc symptom of a deep hysterical dititurhan 

[of the whole nervous system, as these patuen 
suffered besides from globus hystericus, violent 
head-ache^ sleepiness, cramps, and weakness i 
the limbs; one of titcm aflerwards passed into 

I cataleptic state. 

To give Faradisation a fair trial, in most of th 

fuaea either indiff'erent drugs or no medicine v 

given, The current was^ by means of moiatoa 

'conductors, directed to the recurrent nerve, and 
■where tliis did not prove successful. Faradisation 
of the skin was resorted to. This mode of nppli* 
cation proved beneficial, as out of thirty-uine cases 
thirty were cured in a short time. Faradisation 
proved unsuccessful in nine cases, most of wbi 
were of long standing, and complicated with otH 
Jiymptoms of hysteria. In the majority of ci 
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the voice, when it caniB back^ was at once quite aa 
strong as it had ever been before; while in some 
others an increase in the strength of the voice was 
discernible from the heginnin{» to the end of the 
treatment. Tlie following; case »aa one of peculiar 
iuicrest : — 

Case 17. Loss of Voice, 

A woman, aged 30, was sent to mc by Dr. 
Kasch. in May, 1862, she having lost her voice 
two months before. An examiuatiou of her throat, 
bj means of the laryngoscope, showed that the 
lo8s of voice was due to a paralytic condition of 
both vocal cords, which were perfectly motionless, 
and between, which a considerable cleft was visible. 
After two nppratioim, the patient coiihl jspejil; 
again, though still in a hoarse tone only. It was 
then discovered, by the aid of the laryngoscope, 
that the right vocal cord ha<\, to a gi-cat extent 
rccoverai, and approuclied the middle line when 
the patient endeavoured to pnnmiince a prolonged 
" ah/' but there was as yet no improvement in the 
left. This is an interesting physiological fact, 
showing that the normal state of one vocal cord is 
.sufficient for the production of certain vocal 
sounds. By further treatment, the left vocfd 
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I cord was also re&tored to its normal condition, uud 
^^the voice entirely recovered. 

^H Dr. Moirlt Mackenzie has lately invented an 
instrument for the direct application of electricity 
to tlie vocal coril», and wliieh proniiMea to be »iic- 
cci-Kful in i-'usca wliere the external galvanic treat- 
luent is of no avail. This iostrunicnt, which is 
introduced while the laryngoscope is used, con- 
sists of a long electrode furnished with a spring, 
^^ by mcaos of which two metal rings may be con- 
^^■nected with, nr withdrawn from, each other, 
^Hso that the operator, by pressing* a handle, can 
^^make the currcut act, while by relaxing the 
pressure, the effect ceases at once. Care must b( 
taken to employ a gentle current, as otitcrwi 
the stiniulalion of the pncuuiogastric uervc migl 
prove dangerous. 

Reflex Parafj/aii. 

This form of paralysis^ which is due to an i] 
tation pruoccdin^ from a sensitive nerve, anj 
thence transmitted to the spiual cord, is fr 
quently cured as soon as the irritation is removf 
iu many cases, however, even after the cessati( 
of the causi't the pttraiysia remains; and th< 
Farudisalion is the best weans to briu^ aboi 
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recovery. Again, in many cases, Faraflisation or 
Galvanisation nmy remove the irritation, and thus 
exercisB a curative action. These propoeitiona 
■will be best andcrstood, if illnstrated by a few 
cases. 
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Owe 18. Rejlfx paralysis of the hand, after amputa- 
tion of a finger, 

Mrs. T)., a^ed 42, pricked the forefinger of her 
left Iifind with a needle. This induced consider- 
able pain, of which she did uot at first take much 
notice; hut as the finijcr soon became much 
inflamed, she applied for medical advice. Not- 
withstaudiug the treatment she underwent, the 
inflammatioii increased, gangrene ensued, and at 
last amputation of the finf^cr became necessary. 
This operation was performed by Mr. Spencer 
Wells, on the 23rd of December, 1858. Three 
months elapsed before the stump was healed) as 
at first the pus was of a very bad character; and 
the secretion only improved after repeated cau- 
terisation with nitrate of silver. When the citathx 
bad at last beeu formed, it appeared that the 
putient had entirely lost the use of her hand, and 
she was then sent to me by Mr. Spencer Wells. 
When I first saw her, the fingers were extended 
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and quite itiff; flexion and laicral movcmeaU 
wera impossible. Tbc forearm could only with 
difficulty be bent, and every movement of it wtt 
painful. Numbness n-as felt in all the finj^ra, and 
pain in the elbow was complained of. The stump, 
vrhich had a livid colour, was extremely sensitive, 
and at the slightest touch of it the patient almost 
fainted. Besides this, she showed that peculiar 
symptom which is by no means rare in persons 
who have undergone an amputation: that is, she 
felt pain in the removed part, which increased 
towards evening. Otherwise she was in fair health, 
with the exception, however, that she had three 
years before, after a ditlicult labour, lost the cata- 
menia, and, in consequence of this, she suffered 
from headache for a few days every mouth. I 
directed a current of the first order of four centi- 
metres power to the left arm, the positive pole 
being alternately applied to the trunks of the 
median and ulnar nerves. Direct Faradisation of 
the muscles, and more especially of the intcrossei 
and himbricals, was also performed. Immediately 
after the first operation, the patient was again 
able to bend the second and third phalanges of 
the fingers; and after three more applications, 
she was no longer troubled with pain in tUe re- 
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moved finger. After the ninth operation, the 
catamenia re-appeared. The restoration of the 
iDobiliCy of the first phalanges of the fingers 
required a somewhat longer tifatment, as in them 
the aflc-ction was very obstinate; but after some 
weeks this was also attained. At the sanic time 
the stump had assumed a much healthier colour; 
it nas also firmer, and not so sensitive to touch as 
before. The catamenia continued afterwards at 
regular intervals. 



Case 19. Reflex Paralysis and Neuralgia of the fore' 
arm after fracture. 

M. W., a married womau, aged 46, suiFercd a 
fracture of the lower end of the radius of the right 
armj in consequence of a fall She became an 
out-patient at the Middlesex Hospital, where a 
bandage was applied; but by the careleasueaa of 
B the patient, this unfortunately got out of order, 
and the bone healed crookedly iu consequence. 
It was then again fractured by a surgeon, and put 
straight; but the cure was now protracted over 
ten. months; and when the bone was at last 
healed, the arm remained painful and entirely 
useless. She became, some time afterwards, an 
outpatient at the Samaritan Free Hospital, and 
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waa sent to me by Dr. Henry G. Wriglit. Fai*- 
disation of the Tnetliaa and ulnar nnrves was twice 
performed, when the pain was entirety gone, and 
the arm cauld be used us before. 



Case 20. Reflex Parelyda after rupture of capsular 
ligament. 

Count Z., ageil G3, liad, about twenty years 
ago, suffered from a rupture of the capsular liga- 
ment of the hip-joint in consequence of an acci 
dent, and had never quite recovered from the 
effects of it. He coniplaiucd of great uumbnesa 
and stiffucsH in the riglit leg-, the muscles of which 
were not nearly so well developed as those of the 
left, so that he had much difficulty iu walking. 
Sir James Clark, wlinm he had consulted in June, 
1857, believed that Faradisation would be the 
beat meaiia to restore htm, and scut him to me. 
The patient was very cousidcrably improved by a 
short treatment; but, as he left town soou after> 
wards, the eure was uot complete. 

Rheumatic Paralysis. 

As facial palsy is often caused by a draught oi 
cold air, thus paralysis of the muscles of the 
extremities is not uufxequcntly induced by rfacu- 
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tnatism. The angler, the hunti<n)an, and ollier« 
who by pleasure or necessity are mucli exposed to 
the ehaugcs of temperature, arc liahlc to this 
kind of palsy, which aQects with prcfcrL'iice the 
muscles of the lower extremities, thus giving rise 
to paraplegia, which is frequently mistaken for a 
symptom of a disease of the spinal cord. Tiie 
extensor muscles of the fore-arm, which are ani- 
mated by the radial nerve, arc also often subjected 
to rhenraatic paralysis. Next in frequency ranks 
paralysis of the deltoid aud trapezius, iu conse- 
quence of which the elevation of the arm hrcorae-s 
difficult or impossible. Finally, the intcrossei and 
lumbricaiinuscles are liable to rheumatic palsy. 
I have often obscr\'ed this alTuction in young 
ladies, where the first symptom is generally a 



feeling of numbness in the Rn^crs, and the move- ^H 
ments become difltoult aud troublesome. On ^^| 
faradising the interossei, the.i r excitability generally 
appears impaired. In such cases it is very easy to 
arrest the disease by a short faradic treatment; if 
nothing be done against the nfiection, the muscles 
may in time become atrupbied; the interosseous 
spaces appear holhnx*, the circulation becomes im- 
paired, the hand thin and cold, the fingers can be 
but sUghtly removed from each other, and the 
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extetiHton of the two last phalangrs is impofunfale; 
the numbikCM and stiffness increases, uud at last 
the hand beootues quite u^elesis. 

The invasjun of rheumatic paralysis is som^ 
times stulden, in other cases gradual. It may 
begin with pain iu a set of muscles, whereby 
motion is renilcrcd difficult or impossible; and 
vhen the pain has vanished, the immobility still 
continues; in other catte^ no pain, but only numb* 
ness, is experienced, which is especially great in 
the toes, if the seat of the paralysis is in the lower 
extremities. If the invasion has been sudden, 
and pain is felt in the paralysed muscles, tiie 
electric excitation of the muscles also produces 
much paiu; but when the disease has come on 
gradually galvanism excites Tcry little sensatiou. 

'Iliere is no kind of paralysis in which the 
therapeutical effects of Faradisation are so striking 
as in rheumatic paralysis, in which affcctioa it 
cannot be replaced by any other remedy. This 
applies also to proti-acted and severe cases which 
have resisted a variety of energetical treatment. 
Thus M. Guitnrd has related the case of a patient 
who had suffered for three yeara from rheumatic 
paralysis; there was general emaciation and im- 
mobility ; the head was inclined to the chest, the 
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thighs flexetl upon the abdomcui, the legs upon 
the thighs. Faradisation was now practised for a 
iuonth,aud after tliat time the Iiead could be Lcid 
erect, and the legs be moved iuto and out of bed. 
The faradic treatment was then discontinned for 
some time, whcrcupou the patient relapsed into 
nearly his previous state ; it was then recom- 
menced, tmd at the end of six weeks an almost 
total recovery had taken place. 

I am quite satisfied, that every case of rheu- 
matic pai-alysis can be cured by Faradisation, pro- 
vided that the muscular tissue has not yet been 
destroyed, and the patients do not discontinue 
the treatment too soon; and even in cases of 
muscular atrophy resulting from rheumatic para- 
lysis, i'arudiaatiou is of great service. 

Case 21. RJieumatic Paralysis of the Fore-arm and 
Hand. 

Mrs. G., aged 51, was sent to me by Dr. Hyde 
Salter, in January, 1862. Three months before, 
she had suffered from a severe attack of rheumatic 
fever, nearly all the joints having been affected. 
As soon as she was able to move about again, sUc 
went into the couutry, where her general health 
much improved. Her right arm aud hand, how- 
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■M lad OKfan, and she wu 
tD or Fi a d Jm' i on . On cx- 
thr iorc^wK a^ At band vith the 
fani skaft ^ aesae of touch 
diauBtthed. Meteovcr, there 
was S*™" **A( ■■ ^ ^^ BiBtdes, more cspe- 
Mlf ift At ftexofs and tke intcrossei nxtd lam- 
hnofe; aad oa a ffljr u ig an dectro-magnetic 
CMiBtf to all tkeae ■ ■l e h* indindnallv, it ap- 
fmul Aaft tbtsr ura f gMTt y, as «cll aa their con- 
tiactOe povcr, vere verj nearir gone. The hand 
haA loex sts saMial skap^ and resrmbled a bird's 
cfav; a coafi^uatioo of tke liftAd which is always 
Hnoited vitk luft of pots' in the interoesci und 
hi »hri t a l inagdes, and ren d er a i it enurclr useless. 
The pain was greatest at night, and cbieflv felt in 
the fisgcfs. The gokcnd health of the patient 
was toEciable, but she was rerr thin and mnoh 
depressed. I commeDced FandisatioD of the 
akin lor the cure of the pain, and of the snSbring 
suudes for re^ioriDg them to their norm^d uutri- 
tion and fiinction. AA^ two operations the 
motor power of the fingers was inuc}i increased: 
the muscles respocdcd more readUy to the faradic 
atimolus, aud the sesthesiometer showed an im- 
proremeDt in the sense of touch. The pain, 
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although not entirely gone, was much diminished. 
After a fortuight's ti'eatmeat, the patient attend- 
ing every other day, she was able to feed herself 
and do some housework, and in a. month she 
could do needlework for three hours consecutively 
without feeling pain or fatigue. There was then 
no longer any difference iu the sense of touch in 
the right and left ai-m, the bulk of the rausclca 
was greatly increased, aud the hand had resumed 
its normal shape. The result was the more satis- 
factory, as the age and general weakness of the 
patient were not in favour of a rapid cure. 

Traumatic Paralysis. 

If the motor nerves are destroyed by mechanical 
injury, inflammation, or morbid growths invading 
their substance, the voluntary movements, the 
sensibility, and the exeitabUity of the muscles to 
the electric s.timulua are more or less impaired, 
the degree of functional disturbances being 
directly proportional to the extent of the lesion. 
If all the fibres of a nerve are destroyed, the pro- 
perties of the muscles are totally lost. Cases of 
this kind are iueur-ihlc, unless a regeneration of 
nervous matter takes place. It is, hnweverj 
beyond doubt that ia certain cases nerves, which 
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have bocn divided and have undergone a more or 
less coosiderable Iom of substauco, may be rege- 
nerated; and it la proved \>j microscopic obBGi>- 
Tations of Messrs. Folliii, Bruirn-S^uarcl, and 
othen, tliat iu cases of this kind there b no 
interruption of the continuit)' of the nerrom 
fibrils thronghuut the cicatrix. If such regene- 
ration of nen-ous matter has taken place, and the 
nerves and muscles still remain paralysed, the 
electric current is the most efficacious mcaua for 
restoring their lost vitality. 

Tn other cases, where the continuitr of the 
nervons fibres has only been more or less damaged, 
but not entirely destroyed, there may be loss of 
power in the nmsclc», and diminution of their 
sensibility and excitability to the electric stiniulua. 
Cases of this kind are more amcuabic tu elec- 
tricity than sudi in which the properties of 
nerves and muscles have been entii-ely destroyed. 
Diiclienne asserts, that a certain amount of 
hyiJcnestheaja, which manifests itself iu cases of 
this kind after the first few applications of elcc_ 
trieity, is a favourable sign, as it indicates the 
commencing return of muscular imtritiun ; and I 
have often had the opportunity of verifying this 
obscrvatiou. In all such cases electricity should 




1)6 locally applied to tlie muscles, the current 
should be pretty strong and very rapidly iuter- 
ruptcd. 

Hysterical Paralysis. 

In tliis kind of pandysis neither the nervous 
centres uor the motor nerves are diseased, idthough 
the symptoms may closely i*esemble those caused 
by diseases of the brain and of the spinal cord. 
It occurs in hysterical women, and is bi-ouglit oa 
either suddenly by anxiety, friglit, or escitcmi-ut, 
or it creeps on gradually and unawares. Generally 
the muscles of the lower extremities^ and espe- 
cially tlic recti of the thighs, arc paralysed (hys- 
terical paraplegia), or the niuacles of the arm and 
leg on the same side may be affected (hysterical 
hemiplegia), or only a single muscle or set of 
muscles of one limb may sutfer. Hysterical para- 
lysis is seldom the only aymjrtom of hysteria in a 
patient, but it is generally aecompauicd by globus, 
hysterieal pains, spasms, aud disturbances of the 
menstrual function. Often nothing is apparently 
more whimsicul thau the course aud the termin* 
ation of hysterical paralysis. Certain cases get 
well in a very short time without any medical 
treatment, others resist for years a variety of 
energetic therapeutical cTcperiments. la a great 
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number of cases the fanidic treatment has yielded 
epteiuUd results; althuugU it is hy uo means ia- 
faltible. As to the mode of Rpplication, I vay 
mention, the current should be locally applied to 
the paralysed muscles, and if this should fail to 
effect a cure, Faradisation of the skin may be 
resorted to. 

Case 22. Ut/sterical Parahjmt Neurahfia^ and Lost 
of Voice. 

lA, K., aged 40, a needlcn-oman of feeble con- 
stitution, had for a long time sufl'crcd from 
neuralgia in the right arm, and also from want of 
power in the muscles, so that she was entirely 
unable to work. She became an out-patient at 
the Samaritan Free Hospital, under the care of 
Dr. Henry G. Wright, who sent licr to m& 
After four operations, in which 1 directed au extra- 
current to the weakened muscles, and a current 
of the first order to the skin for relieving the 
neuralgia, she was greatly improved; but when 
she came to me the iicst time, she had entirely 
lost her Toice. T thereupon directed the faradic 
stimulus to the recurrent nerve, with the effect 
that the roiec returned at once. By funlier 
ti*eatraeut the patient was entirely cured. 
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Lead-pa Isij. 

P&lntcra and compositoiH are most liable to this 
disease; in the former tbo blood ia poisoned by 
inholatiou of small particles of the powder with 
whicli paint is made ; or the poison is absorbed 
through the skin. In the latter the disease is pro- 
duced by handling printers' types. Not an&e- 
quently lead is taken with adiilieratcd wine or 
beer; thus lead-palsy often occurs in travellers for 
wine-merchttnts ; the poison may also get into the 
blood with the water which has passed throuj^h 
leaden tubes, or with snuff which has been packed 
iu lead-foil. If the blood \xva become conta- 
minated with lead, various disturbances in the 
system arc produced; such as colics, cramps, 
amaurosis, neuralgia, paralysis. Paralysis attacks 
with preference the upper extremities; thus M. 
Tauquercl dcs Planebcs saw amongst 113 coses of 
lead<paUy, 93 cases of palsy of the arms, i-jt of 
the lower extremities, and 6 of general paralysis. 
Certain sets of muscles arc more liable lo tliis 
kind of palsy than others. The extensors of the 
right fore-arm are most liable to it; therefore the 
wrist drops and cannot be extended ; the power of 
extension of the first phalanges of the fingers is 
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also gone; but tlic molioo of tbc two Ia»t plift- 
langes U nut irapnire^^ ax the interosRci &carceljt 
if ever, suffer from lead -palsy. The muscles 
generally soon uudei^o atropby, tlic back of the 
forc-ar(u appears coucavc, the thenar emiueuoc 
flattened, and the triceps and deltoid may also 
become more or leas wasted. The electric con- 
tractility of these muscles is either totally gone, 
or cousiderably diminished ; but the sensibility ia 
generally prescn'ed. Faradisation in the most effi- 
cacious remedy for Icad-palsy, and should always 
be resorted to in ciiscs uf this kind; it is even 
useful if the bulk of the muscles is considerably 
dimiuishcd, aud if the muscles do not rcspoud to 
the faradic stimulus. 

PARAPLEGIA ARISING FROM niSKASES OF TUE 
DBINAEY ORGANS. 

Incomplete paralysis of the lover extremities 
may arise from diseases of the urinary organs, 
such as nepliritis, abscesses of the kidney, renal 
calculus, iuflammation, aud ulceration of the 
mucous membrane of the bladder, cnlargemeut of 
the prostate, stricture of the urethra, etc. In 
such cases the discharge of the uriuc is more or 
less impeded; the sphincter ani is also weak, the 
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digcittion deranged, tbe limbs very feeble, aud the 
muscular sense nearly lost. The degree oF the 
Tveakne&s iu tbe legi varies with tbe state of tbe 
urinary organs. Frequently the paraplegia di»* 
appears soon aftei- the impediment to the dis- 
charge of the nrinc is removed ; but if the paralysis 
still persists after the removal of its cause, a faradic 
treatment is of the most essential nsc. 
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5. Wasting Palsy {Cruuetlhiern Atrophy), 

This formidable disease, on whicb we have 
lately received an able essay hy Dr. Uoberts, is 
mainly produced by malnutrition of the muscles, 
which are progressively destroyed, while tbe 
nervous system may be quite healthy, or is only 
secondarily affected. The disease does not equally 
attack all the muscles united to a set, but falls 
apparently capriciously on this or that individual 
bundle of muscle. Such muscles generally appear 
of a pale yellow; they are more or less wasted, 
and often reduced to thin cords. Fat, whicb is 
always produced iu tbe retrogressive nictamor- 
pbosis of tissues, may become accumulated, and 
take tbe place of the muscular fibres ; ia such 
cases there is not much emaciation, aud tbe limbs 
may even appear more bulky than formerly ; 
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in other instances tbc fat is cltminatcd as soon ss 
formed, and then the limbs arc &hnmk to the ImI 
d^ree. When the sarcolemma has been de- 
strujedf and the sarcous elcmeuts become coo- 
verted into fftt and granular matter, the laat 
ramificatious of the motor nerves generally become 
affected iu tlicir turn ; in some instances ihii 
affection spreads to the anterior roots of the 
spinal nerves, and even atrophy of the cord may 
finally be tlie consequence ; but this is never the 
cause, but only the consequence, of the primary 
affection of muscular tissue. 

The disease mostly affects adult males; but 
females and infants arc not spared. It generally 
ariscH from overwork, or an)'thing that over- 
fatigues the muscles; also from exposure to cold, 
or from contusions ; in some instances there is an 
hereditary taint, and sevenil members of the 8ame 
family ore affected; while in a great number of 
cases no palpable cause of the complaint can be 
ascertained. The disease is almost invariably of 
slow invasion, and is only discovered by the feel- 
ing of loss of power, which is experienced after a 
great deal of injury has already been done. The 
loss of power is quite proportional to the degree of 
atrophy iu the muscles. When by the loss of 
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power the patient's attention ia drawn to the state 
of the muscles, he discovers that they are wasted* 
Besides, rapid quivenugs of the iudividuol mus- 
cular bundles are perceived, which arc never 
painful, aud do not occasion motion in the limb. 
Theac quiverings do uot accompany all cases of 
wasting palsy; but if observed, they indicate that 
the diseadc is advancing; if they cease, the dis- 
ease is arrested, or the muscle has become totally 
destroyed. Mauy patients also complain of real 
cramps, which arc distinct from these quiveriugs, 
and which occur especially during the night in 
the adductors of the thiglis, so that the legs are 
shakeu towards each uLhcr, aud the patient is pre- 
vented from sleep. 

There are two forms of this disease, the partial 
aud the general form. The general furui begins 
either in the upper or in the lower extremities, 
and as it almost always spreads to the truukf 
threatens life. The partial form is not necessarily 
fatal, but it may pass into the general form, and 
thus ultimately cause deatli; it begins either lu 
the hand or in the shoulder, generally of the right 
side, aud may destroy many muscles of the upper 
extremity, while in tlie general i'onu all the 
voluntary musclea throughout the body may be 
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afiectcil by it, with the exception only of the 
muscles of the eyeball and the muscles of mas- 
tication. 

Tf the disease begins in the hand, the musclcft 
of the thumb arc geuerally the first affected; the 
thenar eminence becomes replaced by a flattened 
hollow space between the first and second meta- 
carpal bones; afterwanU the interossei and lum- 
bricals and the hypothenar eminence become 
affected. Frum the baud the disease spreads to 
the fore-arm; the extensors of the fore- arm art 
especially liable to this afiTectioQ, so that the 
fingers are generally slightly bent, but the flexor 
muscles may also be destroyed, and in thia case 
the two last ptiulaugcs cannot be bent, so that the 
patient is unable to grasp or seise anythiag witk 

the hand. 

In other mstauccs wasting palsy first invade 
the musclea of the shoulder, and attacks witb 
preference the trapezius, the serratus magntis, the 
rhomboidci, and other muscles which unite the 
scapula to the trunk; the scapula is consequently 
displaced and tnistcd round its axis; its upper 
angle ia depressed by the weight of the arm, while 
the lower angle is raised and projects one or tiro 
inebes from the surface of the thorax. From thfl 
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shoulder the disease spreads toM'ards the ann, 
destroying the deltoid and biceps; thereby the 
acromion and the coracoid process hccome pro- 
minent uudor the skin, and serious functional dia- 
turbauccs arc the necessary conscqucace. Although 
the patient generally learns, in the course of time, 
to manoeuvre very cleverly so as to compel muscles 
which have escaped destructioa to do the work of 
sneh as have beea wasted, be is at last no 
lunger able to raise his arm or to bend the elbow- 
joint; he can no longer dress and feed himself; 
he experiences coiisidei*able difficulty iu putting 
on hia hat or drawing a handkerchief from his 
pocket 

If the muscles of the lower extremities are 
attacked, walking becomes difficult; and at last 
motion becomes quite impossible. The muscles 
of the chest, chiefly the peetoralis major, become 
affected in their turn ; the chest appears shrunk, 
especially beneath the collar-bo ues, 

A certain sign that the disease will shortly prove 
fatal is destruction of the facial muscles ; the phy- 
siognomy loses all expression ; the saliva is some- 
times seen to flow involuntarily; the laryngeal 
muscles arc likewise aScctcd, articulation becomes 
slow and difficult ; the muscles of deglutition, and 
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at last the diBpltragm, is attnckcd. This gene- 
rally closcH the scene; the slightest impedioient 
to rcspiratioQ vhicb mar supcn-eue, prodacn 
asphyxia. 

It 18 excluMvely the volnntHiy striped muscles 
which are thus destroyed; all other organs are 
generally in the best poitsible condition. There Is 
no gastric derangement, and the inteJIigeuce re- 
mains undisturbed to the last moment. There is 
no tmiestbesia of the skin; but the patients are, 
often sensitive to cold, and complain of pain or 
uum^bucss in the limbs. 

The dii^ease may thus end in death ; but in 
some instances it is arrested, and crco recovety 
may take place. Recent cases are more likely to 
recover than such as are of long standing. 

In this affection the localised application of 
induction currents to the musdcs is the onfy 
means by which we may hope to arretit the pro* 
gress of atrophV) and to improve the condition of 
the patient. In causing the muscles to contract 
individually, more blood is attracted to their 
tissue, the bulk and heat of the muscles is in- 
creased, and tliis greater afllux of blood aflbrds 
the possibility of regeneration. But if tliis result 
is to be accomplished, the treatment must bo per- 
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severed in for a long time, even if no palpable 
amcUoralion sbould occur after the first few weeks. 
Tliat certain cases, especially such as are of the 
general form, may run their fatal course in spite 
of a faradic treatment, is uo disparagement of the 
remedy, wliich cannot he expected to accomplish 
ira possibilities. 



I 

I 



C. Paralytic conditions of organs animated 
by sympathetic fibres, 

1. Intestinal atony ^ 
In cases of cotistipalion which are caused by a 
ivaiit of peristaltic motion of the contractile fibre- 
cells of the intestines, and by loss of power iu the 
abdominal muscles, Faradisation may be very 
usefulj especially if the affection occurs after pro- 
tracted dinrrlicea and the abuse of aperient medi- 
ciuca. In such casL's a total abstinence of laxative 
medicines is generally imperative, and even simple 
enemata sometimes do mischief; on the contrary, 
by Faradisation powerful peristaltic movements of 
the intestines may be induced, without injuring 
in ary way the mucous membrane of the ali- 
mentary canal. 1 have had several cases nnder 
my care iu which the strongest aperients had 
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fiiilcd to induce opeoing of the bowels, und in 
vltich, by the application of induction currents, i 
ready discharge of the feeces was brought about. 

Tympanitic Hishmion of the abdomen is 
oflcn t)tc coDRC'qucncc of inteatinal ntouy, and 
loss of power in the abdominal rouBclefi; the 
tcatiues meet with no resistance to their distcna 
and often an enormous metcoriarn is produc 
Thia is frequently obscn'cd in hysterical women; 
also after the partaking of indigestible food; iB^ 
acute diseases, especially typhus, pneumonia, smi 
pox, puerperal fever, peritonitis, etc. This tym^ 
panitic distension not uiifrcquently threatens life, 
as it may produce asphvxia by paralysis of the, 
diaphragm, and comprciisiou of the lungs. Diffei 
modes of application have be«n resorted to. 
Becqucrel affirms that he has tried the cflect 
the induced current in many cases of tliis 
he placed the positive electrode into the mont 
and the negative into the rectum; and lias neti 
seen auy benefit derived from it. The metho<l 
adopted by M. Becquerel is therefore not to be 
employed, as it is both ineonrenient and usclf 
Br. Cumming has propo^d placing one clectroc 
on ihe spine, and the other on the abdomii 
parictcs. 1 generally place both electrodes 
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dlflcrcnt points of the al)d(>niiual parietcs, and 
keep up the action of a rather strong curreut for 
about ten minutes. As to the position of the 
poles, it is best to have the rarrent gnided 
towards the anus. 

Case 23. Extreme meleorism after ovariotomy. 

A married woman, aged 37, mother of one 
healtby child, 22 months old, came from Aberdeen 
iu April, 1863, to consult Mr. Spencer Wells for 
a large ovarian tumour, which had begun to form 
iu July, 18G2, and had very rapidly increased 
after August of the same year. The patient had 
a dark and rather Rallow complcjion, and had 
become much emaciated during the last two 
months. The tongue was clean, the appetite 
pretty good, her bowels* were uaturcUy open, but 
she complained of troublesome flatxdence. The 
breatiuni»^ was very little affected, there was no 
cough and no expectoration. The catamcnia had 
ceased iu September, 1SG2. The pulse wa-s at 
120. The girth at the umhiUcal level was 49 
inches. She had been tapped seven times, but 
had always refilled rapidly. Mr. Wells peiformed 
ovariotomy upou her on the 29th of Aprih There 
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voreatroDg waA ejAeamir jmnetai mSbBmam»^yA 
uiienortj moA \MXtni\y; 33 pmu cC Said voe 
removed, tnd tbe mt sod «aU mattor taka 

aarajr weigkted 13 poimda 13 mmcy WisbHl 
going furtber iDto the deUQs of tW caoc. I bkt^ 
mciiliou that the p&tieat went on £urij-, eKoqpCugg 
the immeiuc difttCEudoa of the rton»A and howch 
by gu, which wis to great •■ to dnviftm Cfit 
Aflcr the mo«t efficaoons ■widicmea had bea 
takcDj and there wu Mill do improrcmcnt, Mr. 
Weill believed that Faradisatian vms n c e eiMi r, 
and requeftted me to we the patient. 1 tmm her 
on the ISth of May, when the Batulcnt disBen^iii 
vaa ao great that the left long was almost en tir ely 
compreued, the heart being dislodged to tlie 
right, And there being tympanitic soand iu the 
ucoud intercostal space. I performed Faradua* 
tion, after which the patient had a cou&idemble 
di«chargD of flatQB. On May 19cbj I repeated 
operation, and the patient then had two mottOB? 
otie of them stolid. I operntcd upon her fonr timei 
more, after which the luug had again expanded to 
ita nomial volume, and the patient being nearly 
well, I diacontinued the treatment. Ou 2tlav 'iHih 
ahc went on board the steamer which vas [o soil 
the day following for Dundee. The patient died 
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at home in the commencement of Au^st from 
malignant disease, which had very rapidly formed ; 
hut both Mr. Spencer Wells and Dr. Jcnner, 
who had also seen the caae, were of opinion 
that if she had not been faradised, she would 
Lave died in Loudon from the effects of the 
meteorism. 

Tarali/sh of the bladder. 

In paralysis of the bladder, which arises from 
diseases of the nervous centres, the application of 
electricity to that organ can only have temporary 
beneficial effects ; but where the aftectioa comes 
ou slowly without any apparent cause, in old 
persons, or iu women after labour, or where it is 
produced by over-disteusiou of the bladder from 
occasional retention of the uriue, Faradisation 
often proves curative. The same holds good for 
incontiuence of urine iu children, especially where 
this arises from mere atony, and not from irrita- 
bility of the bladder. 



I 



Ctub.fuot. 

In some forms of club-foot, in which the defor- 
mity is caused by paralysis of the muscles on the 
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front of the leg, the same stimulus^ directed to tlie 
^Tcakcncd muscles^ proves beneficial. In pes planus, 
where the sole has lost its normal vault, Faradisa- 
tion of the pcroueus longus muscle should be 
performed. 



CHAPTER IV. 



SPA9MS. 

In certain spasmodic diseases, such aa chorea, 
spasm of writers, spasmodic wry-nccU, aud liystcri- 
cal cramps and contractions, both Faradisation and 
Galvanisation may be of the most essential use. 

Chorea, which is generally brought on by terror, 
fright, rheumatism, or intestinal deraugcmeut, is 
frequently seen to disappear after a time without 
any treatment whatever; other cases get well by 
cold affiisious to the spinCj or the internal admi- 
nistration of strj'chiiine, iron, iodide of potassium, 
etc. Faradisation of the suffering muscles is an 
escellcnt remedy for almost all cases of chorea. 
The effects arc mostly immediate, and the muscles 
become steadier as soon as they arc brought under 
the full iuduence of Faradisation. Children gene- 
rally bear the operation remai-kably well, as it is 
esary to employ a strong current, a gentle 



Spatmodie wry-neck occurs mostlr in adults, am) 
can therefore itcarcelv be ooiuidered as a form 
of chorea. It coum'uU of a couTulnve aScctioa of 
the apinal accessory nerve of one side, wlmrebjr 
the stern o-cleido- mastoid and the tmpezins mns- 
dcs arc thrown into commotion. Electricity of 
high teuKion as a countcr-irritimt, and iuductioa 
currents methodically applied to the antt^ouisU 
of thn suffering musclc:!, hare effected Htnelioration 
or cure. The continuous current is chiefly useful 
in cases where the antagonists of the sufTering 
muscles have not been impaired in their nutrition. 



Case 24. IVry-necU and Dymnenorrltoea. 
On the 2l8t of November, 1859, I was con- 
sulted by a \^y, Aged 34^ who had for abont 
eighteen months suffered from spasmodic contract 
tions of the left trapezius and cleido-niastoid 
muscles. She observed the first symptoms after a 
viulcut emotion, caused by witnessing an acoidci 
in the street. At first the contractions were 
and only occurred if the jratiout was es.citcd, wht 
'in society, or suddenly s[>oken to. The affecti 
gradually increased and became more troul 
some. When she carried the fork or spoon 
.the mouth, the head at once turned away \ at 
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same time a feeling of numbness, stilTncsa and 
fatigue was observtid in the left side of the nock j 
but there was no pain, unless the contractions 
were unusuallj' violent. She was at first ti*eated 
by blistcra to the neck, and purgatives, but she 
did not experience any benefit from them. At a 
later period of her illness, she consulted the late 
Dr. Todd, who prescribed the valerianate of zinc, 
in two-grain doses, twice a day ; and she thought 
she had observed a slight improvement after it; 
hut as, after having taken it regularly for two 
moiitlm, she was still a severe sxiffcrcr from licr 
complaint, by the advice of Dr. Tudd she came to 
me for Faradisation. 

On making an cxamtnatioD of the mnsclcs oi 
the neck, I found the left trapezius aud cleido- 
mostoid somewhat rigid. The corresponding mus- 
cles on the right side did not shoir any signs of 
atrophy, but on Applying the faradic current to 
the two sets, the excitability of the fibres appcai-cd 
greater on the left than on the right side ; aud 
the sensation excited by the application of the 
cun-cut was also more considerable on the left 
side. While I was examining the muscles, violent 
spasms occurre<l in those affected ; the head was 
convulsively thrown towards the left side, and all 
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the patient's cadcavours to keep it straight were 
of uo avail ; but by Faradisation of the autago 
niatic mu:>clcd, I at ouce succeeded ia rcstonug 
the equUibrium between the two sets, and calming 
the spasms. I afterwards practised FaradisatioQ 
of the skin, which 1 had previously found to be of 
great bcuoSt in hysterical coaTQlsions. The in- 
flucncc of emotion in exciting the spasms was 
niO!it striking iu this case. The patient suffered 
far less when she was alone, and if the room was 
darkened ; but if she thought herself ohscrrod 
and the object of wonder or pity, she became 
much worse. She had, therefore, almost retired 
from society, and was only with difliculty induced 
tu leave her ruouis, from which she used to shut 
out the light As eating was troublesome, she 
took as little food as possible, and, in consequence 
of this, and tUo melancholic turn of mind caused 
by her affection, her general health had become 
impaired, and the catamcaia were very scanty. 
FarndisatioQ was continued for three days, rvhea 
the cfttamenia appeared before the time, and 
unusually abundant, so that the treatment had to 
bo discontinued for a week. After that it was 
recommenced, and in a month's time the eqadi* 
brium between the two sets of muscles was so 





entirely re-established, that not a trace of the 
spasms was obscncd, even whea the patieut was 
exciteil in any way. The general health also 
improved in consequence of the changed mode of 
life nuw^ adopted hy the patient, and the catamenia 
again became normal. 

Case 25. 

On the Gth of May, 1861, I was consulted by a 
brewer from Hampshire, aged 40, a strong healthy 
man, who, with, the exception of what he de- 
scribed as bilious head-achcj from which he now 
and then suffered, had never been ill before the 
present affection came on. In February last, he 
first noticed that his head was inclined to fall 
towards the lef^ side. lie was unable to assign 
any exact cause, but mentioned that some time 
before he first fell ill, while driving, his horse fell 
and broke his neck, which gave him a great shock. 
He had ako had much anxiety lately, and ad- 
mitted having slept on, a damp couch shortiy 
before being attacked by the spasms. The latter 
affected the left side of the neck, and gradually 
bceame so much worse that he was constantly 
obliged to hold his head in tte right position with 
the left hand, so that the latter became in a 




« 




measure useless, lie iras no longer able to 
himself. Ills food was obliged to be cut for liim, 
u he could not hold the knife and forh. He was 
also troubled at night; for if he attempted to 
sleep on the side as he had been accustomed to 
do, his head began to tremble, so tbat he waa 
obliged to lie straight on his back. He conld 
thou sleep well, and generally felt better in the 
morning than at other times of the day. The 
treatment at home consisted of laudanum, calomel, 
blisters, leeches, and cupping; but it had no bene- 
ficial eETcct whatever. He then camo up to town 
to consult Dr. Lichtcnberg, of Finabury-square, 
who prescribed a veratrine ointment to be applied 
to the nape of the neck, and sent him to me, that 
the suffering part might be subjected to Fara- 
disation. 

Ou cxnmiuing the ucck, the left trapezius and 
clcido-mnstoid were found more strongly developed 
than the contisponding muscles of the right side 
which ^»crc soft and flabby. After the first opera- 
tion, the patient felt easier, and could hold his 
head straight for a short time xvtthout l>eing 
obliged to support it with the hand. The improve- 
ment was so rapid that, after a few other appli- 
cations, the patient could fefid and dre^s himself 



nithont nid. lie could ftgoiti sleep on tlie side, 
without being disturbed by trembling of the head. 
I was tberefure hopeful of a cure ; but the 
paticut, beiug anxious about his business^ felt so 
uuliappy in London, that he left town before he 
was quite cured, after having stared here less than 
a week. 



Tlie peculiar affection knovn as writa^t cramp 
may be caused by emotion and anxiety, by rhcn- 
matism, by oTer-excrtion, and by wounds of the 
' radial or ulnar nerves of the right baud. Some 
cases of writer's cramp are really spasmodic; the 
I fingers, and especially the thumb, being strongly 
I flexed into the palm of the hand whenever the 
patient attempts to write; in other cases, it is a 
paralysis of the short extensor of the thumb, the 
adductor of the thumb, and the abductor of the 
fore-finger; the baud cannot hold the pen steadily, 
and the fingers slip away from it. If the di&casc 
is spasmodic, a constant continuous current should 
be applied to the flexor muscles; but if it is caused 
by loss of power, a faradic treatment should be 
resorted to. In five eases which I have had under 
my care, the affection consisted of loss nf power; 
and thx-ee of them were completely cured by 
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ForatliuitioD ; ia the remaining two cases amc- 
lioratiuu was produced, and a cure would have 
been probably eflected if the patients had not 
diicontiuued the treatment too soon. As gene- 
rally all other means fail to effect a cure ia this 
troublciiomc affection, a trial of electricity cauitot 
be too strongly recommended in it. 

Hyatmcal Spaams and Contractions. 
In these affections neither the ncrvoiu centres 
nor the motor nerves and muscles arc palpably 
injured, and they are consequently more amenable 
to electricity than other spasms which ore due to 
aflectioiu uf the brain and apiuaL cord. Induction 
currents of considerable tension sent right throagh 
the body by means of foot-baths are an excellent 
remedy. Not only do they remove the spasms, 
but they also soothe the general irritability of the 
system^ and procure sleep. 




The various forms of electricity have a con- 
siderable action upon the scutiunt ucrvcs. Sparks 
takea from the common electrical machine while 
in action, produce a sTiarp pungent sensation in 
the skin. The discliai^e of a Leyden jar through 
the human body causes a peculiar stuuuing 
sensation, known as the electric shock. A con- 
tinuous galvanic current, when applied to the 
ikiHf excites a sensation of heat and pain not 
only at the corameuccment aud at tlie cessation of 
the current, but also during the whole time that 
tbe circuit remains closed. If the action of the 
current be kept up for a certain time, the pain 
disappears, and a feeling of numbness is perceived. 
Morianini has taken much trouble in investigating 
the influence which the directiou of tlie current, 
when applied to sentient nerves, has in the pro- 
duction of the physiological effects ; and he arrived 



at the cuDcluaion th&t the scnsatiou, caa^4 
^ applicatioii of the contuiuotiB currcut. u 
stronf't'st QU uiaking the invene and on brcakinc 
the direct current; while the contrary taka 
place when the motor nerves are nctcd upon, » 
muscular contractions are more caaily excited ub 
making the direct and on breaking the inrerae 
current. Therefore, ii mixed nerves are excit«d, 
the phenomena vill be as foUovs: — 



l>ir«ct. 


Inwrae. 


lUkiae 


Breaking 


Making 


BrvakiniE 
Oontracium 


OooinKCioa 


8a«MiiaD 


Beamiioa 




If induction currents arc caused to act upon 
the skin, sensations arc produced, varying aoocffd- 
injf to the intensity of the current, and pasnng 
through all intermediate degrees, from a alight 
tickling, buruing, or pricking, to the ncutcst potjif 
but these srnsatioua almost entirely ceaac after 
the eireiiit has been broken- Besides^ the phy- 
siological efiecl is difTcreut according to the greater 
or loss veloeitT of the intermittences. A rapidly- 
jntcrrupted induced current has more effect oo 
I he sentient nencs than a slowly -interniptwl 
current; the resHou of this is, that sentient nerres 
bare the property of feeling the effect of ioipxfis^ 
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Bions some time after tliey have been acted upon. 
Thus, if a sentient nerve iu its normal condition 
is subjected to the action of a single induced 
curreut of low tension, the sensation caused by it 
will be trifling; but if a second shock rapidly 
Buccccds the fir&t, the sensation will be much 
more marked ; becauae the sentient nerve is no 
longer in its normal physiological condition when 
it receives the second shock from an induction 
apparatus, bat in an excited state ; a third shock 
will UtLvu still more effect than the second, and so 
on. Therefore it is easy to understand why the 
sensations produced by the interrupted current 
mcroaso in direct proportion to the velocity of tlie 
intemiittcnces ; if a hundred sliocks are applied 
to a sentient nerve within a second, the eficct will 
be quite differcut from that produced by tlie same 
number of shocks, if applied within ten minutes. 
If the velocity of the interraittenees is veny great, 
and an interrupted current scut for a certain time 
tlirougli the trunk of a nerve, a maximum of 
excitation, is reached; after which the excitabi- 
lity of the nerve U diminished, and a dii-ect 
reduction of its sensibility follows. 

The question whether hy penes thesia may be re- 
duced, and auicsthesia caused by electricity, has of 
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late much occupied the profcaaiaDftl mind. It ra 
ftUogcd, that teeth might be extracted without piti 
hj the aid of galvauUm, and that eren in serae 
targtcal operations electricity might be of aernat 
Rs ■ local aniCKthctic. These assertions are withoBl 
any foundation ; but experiments which I hare 
pcrfonned uiwn myself and others, have shown that 
if a contiuuoui, or a rapidly<intcrrupted induced 
current of medium intensity is sent through the 
trunk of a ucnc, — say the ulnar, or the sciatic, 
by placiug one moistened conductor ootinectcd 
witli the positive pole to a point of the skin where 
the trunk of such nerve is superficial ; and another 
moistened conductor connected with the ncgatire 
pole to any of the terminal branches of the nerve, 
and the action of the current be kept up for a 
quarter of an hour, the pain -n-hich is excited by 
this proceeding becomes much less, after a ccrtmn 
time, than it was at the bcgiuniug of the opera' 
tiou, and a feeling of numbness h produced iu 
tlic limb. 1 do not mean to say that &eusihiUty 
can he entirely destroyed by this local application 
of electricity; but 1 am quite satis6cd that it in 
notably diminiKhcd by it. The result is n^uch 
more striking, if there is a morbid increase of 
acusibilily in a nerve, as is the case in neuralgia, 
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tban if a ncrvo in its normal atnte is acted 
upon. 

In a very able paper on the tlierapentic uses of 
electricity, iii the BritiaU and Foreign Metlico- 
Chinirgical Review for January, 1859, it is con- 
tended, that for the relief of hyperecsthesia a cur- 
i-ent of very liigU tension is ucecssary; with this 
my experience disagrees, as 1 have seen in many 
cases, that a current of medium intensitj' is quite 
capable of producing the desired resultj providing 
the action of the current "be kept up for a certain 
length of time. If the ucrvu is in. an hyperaa- 
thetic state, I have seldom found it necessary to 
prolong the application of the current beyond five 
or six minutes; but to effect a direct reduction 
of the sensibility of a nerve in its" normal con- 
dition, the cui-rent must act for not less than a 
quurtcr of au hour ; and in some persons even a 
longer time will be required. 

InJcpuiuleutly of the direction of the current, 
the negative pole of a voltaic pile and of induc- 
tion machines has a stronger effect on the nerves 
of the skin than the positive pole. This circum- 
stance may even enable ns to tell the direction of 
the current in au electrical ap^iaratus, provided 
that eeilaiu precautions be taken. It is necessary] 
o 
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ID the &T%t place, tfaftt nmiUr or nearly raflftr 
parts of the skin should be acted npon ; aineetb 
epidermis is not of die Mune thicknca* on d 

part* of the body, and clectridtj' is len si. 
felt where the epidermis ofTen much reawtance |o 
the passage of the current; bejiides, tlie £rfa* 
bution of sentieut nerves is not equal in all parti 
of the skin, and electricity will. emUrU j 
be felt mure on such parts of the skin, 
richly endowed with nervous filaments^ &v - 
face, than on parts which possess less abundaot 
ramifications. It is also essential that the buk 
and condition (moist or dry) of the contV i:"-- 
should be equal, since a current of tL^: - 
power possesses more density if conveyed by s 
small electrode, than if transmitted by a con- 
ductor with large surface; and a moist coudncUff 
wilt net less on the skin and more on the muscUa^ 
while a dry conductor will act more on the skio 
find less on the muscles. If, however, the prccui 
tions just described be taken, it is easy to dis- 
tinguish the negative pole from the positive j>olc, 
by the stronger sensation excited by the former. 
Frequently it hapiwna that no sensation, what- 
ever is produced by the positive pole, and the 
negative pole is the oidy one that is felt. I 
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have verified this fact on mnnjr of my patients, 
who have almost invariably been able to tell the 
direction of the current, after t!iey had been in- 
formed that tlie strongest sensation ia excited at 
the negative pole. 

The difference alluded to ia especially remark- 
able if the feet of the patient are plunged in two 
basins filled with water, and connected with the 
poles of the apparatus ; in this instance the cur- 
rent is always felt more strongly in that limb in 
which it is upward, If the hands are plunged into 
the basins, this effect is not quite so evident, as 
the epidermis of the right hand is generally 
thicker than that of the left, in consequence of 
the greater use made of the right hand. Thus, if 
the current is upward in the left arm, the sensa- 
tion will be much stronger in the left than in the 
right hand; but if the current be upward in the 
right, the sensations will be nearly the same in 
both h.inds, as the more powerful stimulus con- 
veyed to the right hand is compeuaated hy the 
greater resistaucc of the epidermis to the passage 
of the current. 

Anasthcsia may be caused by structural diseases 
of the nervous centres, and of the sentient nerves; 
and in such cases the electric current con be of use 
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Three years ago she suffered from rheumatism. 
Fifteen months ago the fii-at symptoms of her 
present illnesa appeared ; her walking became 
difficult, aud she did not feel the groaud, oud a 
contiuunl sensation of nurabjies3 in the bnek and 
the lower extrcraitien was complained of. She 
liaa never suffered from cramps, or twitches in the 
legj she has alwA^s been regular. She has been 
treated by euppings^ leeches, and blisters nil along 
the spiuc ; stryciiiiia, calomel, baudiigesj and 
galvanism. ^Vhen I first saw her, July 5| 1857i 
the state of Hensation was as follows: the skin of 
the face, the neck, and the arms, had preserved 
its normal sensibility ; oa the back there was 
ansestheaia, &om the seventh cervical vertebra 
down to the sacrum ; the prick of a pin is not felt 
at all in tlie middle Um: of the spiuc, nor on the 
lower extremities: her gait is staggering, and 
the muscles of the lower extremities respond very 
little to the electric stimulus. 'I'bcre are no dis- 
turbances in the function of the bladder and the 
rectum. 

In order to restore the lost vitality to the 
sentient nerves, I applied a current of high tension 
by mcaus of wires lodged in metallic cylinders to 
the akin of the back, aud of the lower extremities. 



Wbile in the normal Btato of the nerres the 
faradic tttimnlas is felt as soon as applied, thi> 
patient did not feci it until it bad becu applied 
from five to six seconds. Such vas the case as 
well on the back as on the lower cxtreraities; bat 
on the soles of the feet no sensation was to be 
excited, even bv a most intense current. I con* 
tinucd Faradisation, and after six operations the 
sensation on the bark had become ncarlr normal. 
The sentient nerves of the lower eitrcmitics were 
more deeply impaired than those of the h^A, 
and it took a longer time to produce ameliora- 
tion in them. The muscles became also much 
streugthencd by the treatment. The patient 
walked much steadier when she left the Hospital, 
although she had not quite recovered. 



Anaesthesia produced htf poisoninfj. 

If anxsthcsia is caused hy poUomng vt\t\i cblora- 
form, opium, or other narcotic substances, the 
electric stimulus is one of the most efiScacioos 
means of rousing patients from insensibility. Expe- 
riments on chickens, pigeons, rabbits, guinea-])iys. 
and other animals, have shown that when anie^- 
thcsia had been praduned by ether or chloroform, 
they were readily aroused by Faradisation. CU- 
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nical experience has also proved its utility in caaes 
of tills kind. In chloroform -poisouiu^ the electric 
current can be directed by acupnncturc needles 
to the right ventricle, as the right cavities of the 
heart are always distended with blood if anima- 
tion is suspended by chloroform ; and if the right 
ventricle is stimulated to contract, auimation may 
be restored. But the safer plan is to direct the 
current by metallic wires to the sentient ueri'es of 
the skin ; and to faradise the phrenic nerve by 
moistened conductors, in order to produce arti- 
ficial respiratiou. Care must he taken, however, 
that the current administered should not be of 
Tery high tensioDj as otherwise the weakened 
animation might be entirely destroyed. 

Anmsthesta of the nerves of special sense. 

All the difl'ercnt forma of electricity are capable 
of exciting the nerves of special sense; the effect, 
however, ia much more remarkablCj if we employ 
the continuous cuiTout than if frictional electri- 
city or the induced current is used. If the 
induced current be employed, diftereuces are to be 
observed according as we use the cufrcnt induced 
by voltaic electricity or the current induced hy a 
pcrmaueut magnet of steel j when, both are of the 
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same intensity, the mngncto-clectric cnmmt 
liBTe more eflect on the ur^^ans of sense, and ai 
especiftlly npon the retina, than the clectro-i 
nctic current; which is probably due to the cir"^ 
cumstanec, that the variations of the magneto- 
electric current are not so sudden aiid consider* 
able as those of the current indnced by voltaic 
electricity. If we use the interrupted current 
exciting the retina, it muit possess a high tension/ 
or no effect would he productrd ; therefore the 
current induced in a long and fine wire (induced 
current, properly so called, or Dnchcnue's current 
of the second order) would best answer our pur- 
^pose. In regard to the direction of the current, I 
may mention that the positive pole acts more oa 
the retiua and ou the tongue than the negative 
pole; hut if an electric current is made to act 
npon the ear, the effect will be stronger if the 
negative pole be applied to it. 



1 . Organ of vision. 

If the continuous eurrcut of a single pair is 

caused to act npon the optic nen-e, one of the 

metals being placed to the conjunctira or to the 

eyelid well moistened, and the other metal to the 

_other eye or eyelid, a fladh of light is perceived, 
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wHich is Btrongast at the comnienccmeut of the 
carrent; while the circuit is closed, the luiuiuous 
appearances arc mucli less intense, bat they 
bccoiuc more distinct again when the circuit is 
broken. I need scarcely mention tliis h no real 
development of light, but that the flash is only 
aeen by the one subjected to the experiment iu 
consequence of the vital enci^y of the optic nerve 
being excited by galvanism. 

Sparks tiikcn from tbe common electrical 
machine and applied to the eyes, produce also 
luminous appearancesj although not very distiuct. 
The extra-current of an induction machine, which 
is produced in a short and thick wire, and pos- 
sesses, therefore, a low tension, docs not nfl'ect 
the retina in the least; while the current induced 
in the fine \vire acts upon it in direct proportion 
to its tension. 

The dash of light perceived in cousequccoc of 
the galvanic excitation of the retina appears 
coloured ; it is bluish, when the positive pole is 
applied nearest to the eye ; and Ruete obsen-ed 
that, in this case, the sensation of light is strongest 
at a point which corresponds to the macula lutea, 
becoming gradually darker as it approaches the 
periphery of the field, while if the negative pole is 



Ancted to tbp ere, s TeUow-reddish or oaa^ 
coknured luiht is perceived, which appears stnoigat 
in the pmpbcsy of the field, And ^radoBllir dflrkera 
towards tkc ceotre. 

The l awa oa n appecr&nces take place br rrfts 
wstitm ftvB ^ acntient fibres of the triimmiiiJ 
nern^ ta tlur rrtnuL They may tlicrefore be per- 
ocivrd. vluAmr nsaj be the pontion of the poles, 
|irowd< 4 ikatimc of tbem touches n point uf tli« 
•kin or ■wtWB* umutmi e unimutcd hy a filament 
of tltf fiftik p«r. Il is, tbcrdbre, unnecesssirj to 
tomAmttvt'^tAryithtXkor eyelids; wemny per- 
cdtvdhr AHik,iHriiMCmoe,if oucpole be directed 
to tW SrihwiiimM ■iiiiilwane, and the other to 
111* MifliUW im i Uwwi «€ ^c csvity of the mouth. 
Mr On i ^U IhWto Jm i liiI tint, by placing ane 
of iW w n ti l a « ¥(4 «9^w possible betirecn the 
(UM hmI iW »| f *i li|^ Mid tfa other in a similar 
ifttafttMi mink luyH la Ac lover lip, a flash was 
protnciHl as nrid as Oial occwJoofd by pacing 
vDC of the metals np tbe iwse and placing the 
other npon the tougtie.* It diffen, howo'cr, from 

* Kx|>MiBMQtn ind Oimemltka» reUtire to tho la- 
iliMUoa Utoly diacorered by U. G«lrani, and ooiutnonly 
okDixl Animal Elocthoity. By BichArd Fowier. Ediuburglif 
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tlie flash produced in any other way, by the sId- 
gular circumstance of not being coufiucd to the 
eye alone, but appearing diffused over the whole 
of the face. The flash may be also perceived, if 
one pole is placed in the mouth and the otlicr in 
the rectum : this experiment was first made by 
3VI. Achard, of Berlin.* 

The fiash becomes more distinct and of a 
stronger colour on. darkening the room, and 
Humboldt relates that, during storms, the: effect 
of galvanism npon the eyes is most remarkable. I 
may also mention that Fowler made the experi- 
. menton liimsclf at a time when one of his cyca 
was inflamed, and noticed that the flash produced 
in the inflamed eye was much more considerable 
than in the aninflamed eye. On the other hand, 
Humboldt states that he made the experiment 
when he was aflected by a very bad cold ; and 
that then he was not able to perceive the flash at 
all, even if he made nse of an otherwise most 
efficacious arrangement. 

Tlic intensity of the flash is directly propor- 
tional to the intensity of the current employed, 

* Veraiiche Uber dia gerei&te Muakol und IT^ervonfiisor. 
' You Alexander von UumboMt. Poeen und BorLiii, 17U7, 
vol.i. p.334. 
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and inrrrvlr proportional tn the resiatmnce oflfand 
to the pMsagc of tbo cnrreot. A (iMii U prodaeed 
bjr a very fceblr earrcnt, each at is cxcitod hy t 
hnlf*croim piece and a penny ; it is more distinct 
if, instead of copjicr and diver, tinfoil tod ulrert 
or zinc and gold, are used. The excitation of 
the retina produced by a pile consisting of a nmn- 
bcr of paira, is very riolcnt, and iustantaneotu 
lilindncM may enniue from it. Dtichcnne, who 
was uiiac(|uaintcd with the power of the con* 
ttuuoiu current to excite the retina in this re- 
markRblc manner, relates a case, winch fully 
proves the practical imi>ortance of the knowledge 
of the physiological effects which electricity wiQ 
invariably produce. He galvanised a patient 
suffering from paralysis of the portio durn, at linrt 
by the interrupted current, aud afterwards by the 
continuotm cnrroiit of a pile. Immediately after 
the electrodes of the pile had been applied to the 
&ce, the patient exclaimed that he saw the whole 
room ill a hlnzc; he afterwards compltuncd of 
having lost his sight on that aide where the elec- 
trodes had been applied; and he never regained 
it- Duchennc claims fnr himself the discovery of 
the special action of galvanism on the retina; 
bnt this was already known to Volta, before the 
commencement of the present century. 
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Tf the resistance to the passage of the current 
bo great, the flash perceived iu consequence of 
the galvanic cxcitattou of the retina will be very 
feeble. Tliua, if the two metals are applied to 
the face at two points where the skin is quite 
dry, the Haah will be far lesa vivid than if the 
skiu be previously moistened. Besides, the flash 
will be stronger if the electrodes arc directed to 
the conjuuctivaj or to the Scbiieiderian membrane, 
or to the mucous membrane of the ca\ity of the 
mouth, thuu if they arc applied to the shin of the 
face J since the delicate epithelium of the mucous 
membranes offers much less resistance to the pas- 
sage of the current than the epidermis. 

Amaurosig. 

Amaurosis has been often treated by galvanism, 
and M. Magcudic has been fortunate enough to 
cure cases of this kind. It is obvious that we can- 
not hope to succeed, if the amaurosis Is caused by 
disease of the braiu; or of the organ of vision, or 
if it is the result of Bright's disease and diabetes : 
bat only if it is due to anaathesia of the optic 
nerve. As the continuous current has a special 
action on the retina, this form of electricity should 
be used (a current of about six pairs of Buusen*s 
battery) ; the employment uf iuduetiou curreuts is 
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bIm allownbic, and in tliia case Oie magnet o-elcctric 
current best answers the purpose. AloUtcucd 
elcctrudcs ma.y be applied to any part of the faoSt 
as the action ou the retina takes place by reHox 
from the trigeminal to the optie nerve. It is quite 
luiuectijsary to employ electro- puncture, whicli 
generally frightens the patients, and is connected 
with many inconvenience*. The operations should 
be short aud often repeated. An examination of the 
eye by means of the ophthalmoscope should alwan 
precede tbe commeucemcut of the galvanic treat- 
ment, as many ciiscs which are said to be amau- 
rosis reully depend upon morbid cbungca in the 
retina, cliorioidea, etc., which absolutely previ 
the possibility of >-ision. 




2. Organ of smell. 

It is a well-known fact that frictional electric 
gives rise to a peculiar smell, which is not exactly 
that of phosphorus, but half sulphurous and luiif 
phosphoric. It was formerly believed that tUia 
odour was due to a peculiar state of the olfactory 
nerve excited by electricity; but we novr know, 
from the researches of Professor SchOubeiu aud 
others, that the otlour arises from the prcaeucc in 
the air of ozone, which is formed out of hydrogen 
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and oxygen under the influence of electricity. 
The odour of ozone is hardly ever perceived near 
voltaic piles and induction machines; this ia due 
to the circumstance that voltaic, as well as induc- 
tion sparks, arc always accompanied wilii a 
development of heat, by which ozone is destroyed 
as soon an liberated. 

Neither the common electric aparks, nor the 
continuous, nor the interrupted current (if they 
arc not of great intensity), have any remarkable 
elTect in exciting a peculiar smell when applied to 
the mucous membrane of the nose, ily applying 
electricity to the Schncidcriau membrane, in all 
cases a more or less painful scratching and 
tickling is caused, owing to the irritation of the 
sentient nerves, with which this mcmbruuc is 
richly endowed j sometimes sneezing, as reHex 
movement follows the application of electricity to 
the nose. 

Eitter is the only observer who has expcri- 
nieutcd. tvith a very intense electric cuiTcnt upon 
his own Sclmeidoriau membrane. He used a 
current generated by a voltaic pile of twenty 
pairs; the incouveuience caused to him by the 
experiment was very great. He gives, as the result 
of his researches, that a peculiar smell is excited. 




not only at the cammenccmcnt of the correoti 
bat al«o while the circuit remain* cloud ; besides 
at tlio ccasatiou of the current, and a certain time 
after the circuit has been broken. Tlie efiBcts are 
different according to the direction of the current. 
If it bo iuvcnc, we observe at tlic commcucemeut 
of the current, and while the circuit ia closed, an 
acid smcU and lou of the capability of sneezing; 
at the ccMation of the inverse current, and a short 
time after the circuit has been broken, wo per- 
ceive an ammoaiacal amell and disposition to 
sneezing. If, on the other hand, we employ the 
direct instead of the inverse current, the contrary 
is perceived, viz., ammouiacal smell and di<ipo- 
sitioD to sneezing on cstabli»hing the circuit, and 
while the current continues to pass ; and an acid 
sincU and loss of the capability of sneezing, on 
brcaliing the circuit, and a short time after it has 
been broken. 

lAfSg of Smell. 

Loss of smell is often to be traced to morbid 
changes affecting the olfactory nerve, which may 
Le conippcsHcd liy exostosis, tumours, etc. I have 
seen a case in which the Joss of smell evidently 
arose from over-excitation of the olfactory nenre, 
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as tKe patient had for many years been in tlie 
Habit of takin<; more than au ounce of very 
strong snuff every day, and the snjell liad very 
gradually disappeared. This miglit have been a 
good case for an electric treatment, which I pro- 
posed to the patient; bat he would not submit 
to it. 

3. Organ of hearing. 

If the drum of the ear is galvanised, sounds are 
heard by the one subjected to the cxi>eriment. 
The best way to effect this is ta fill the external 
opening of the ear with warm water j a metallic 
eouductor, connected with the negative pole of a 
battery, or an iuductiuu ap[)anitu9, is then held 
in. the liquid, and the circuit is closed by placing 
another moistened conductor on the nape of the 
neck. 

The drum of the ear is equally excitable by the 
coutiuuou!! and the induced current. U we make 
use of the continuous curreut, souuds are pro- 
duced not only at the commencement of t!ie 
current, but also while the circuit remains closed. 
■ Volta relates, in a letter to the Eight Honourable 
I Sir Joseph Bnnk!t,* that when he introduced the 
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polea or a pile of 30 to 40 pairs into the eitciiiBl 
opening of the car, he felt a ahock to his beail^ 
and ftomc momcnti aftcrvnrd^ he heart) n sounii, 
or mlhcr a noise, like scratching and bubbling^ or 
like that of a viscid substance boiling. This 
QOiM ooutinucd without interruption, and becmme 
even mure iutcnsc until the circuit was broken. 
But wc nia^- produce sounds bj meant of a much 
feebler current, such as is produced by a batterr 
of three to four pairs. The effect is always 
strongest if the negative pole is applied to tlie 
car. 

The action of the induced current upon the 
dmm of the ear presents some differences accord- 
ing to the iutcusity uf the currcut, and to the 
greater or Irsa Telocity with which the intermit- 
tenccs succeed each other. A single shock firom 
an induction apparatus produces a noiae like a 
scratch ; if the shocks succeed each other rapidiv, 
the noises do so likewise, and then resemble the 
buixiiig of a 6y on a window, or the blowing of a 
distant trum[)ct. At the tame sime a acuaatiou at 
tickling, and even pain, u perceived, if the coneBt 
be of high tension. 

Ritter has taken mnch trouble to distingnidi 
the pitch of the tone produced by the galvaaie 
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excitation of the drum uf the ear. He states 
that, when both his ears were enclosed iu the 
circuit, at the comnicuccmcnt of the direct cur- 
rent he felt a strong shock, and beard the sound 
G. This persisted as long as the direct current 
continued to circulate ; if the intensity of the 
current was augmented, the sound became higher 
than G. On the contrary, when the invei-se cur- 
rent was used, the sound was lower than G, and 
continued to become lower in proportion as the 
intensity of tlie current was increased. Both 
sound and shock were weak on breaking the cir- 
cuit, alike when the current was direct or inverse. 
I have made a number of eitpcriraents with all 
sorts and directions of currents, and compared 
the sound produced by the galvanic excitation of 
the drum of tlie car with that giyen by a tuning 
fork of the present philharmonic pitch ; and I 
have always found the sound produced by elec- 
tricity as near as possible to A. I have never 
observed that by clianging the direction of the 
corrent, or by increasing its intensity, the pitch of 
the sound was changed; the only difference I 
have perceived was in the inimsity of the tone. 
It was stronger if the negative pole was directed 
to the car, and the positive to the nape of the 
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ncckf tb&n if the position of the poles was re- 
versed. The tone was hardly perceptible if a 
current of low tcnsioa was used, aud very lotid U 
it was of hig^h tension ; but the piteli iuvanablj 
remained the same. 

By Galvanisation of the mcmbrana tympani 
in living man, two other remarkable phenomena 
are produced, m., a slight and unpleasant metallic 
taste, and a more or less abiindant 6ow of saliva. 

The production of this peculiar sensation of 
taste is due to excilutiou of the truuk of the 
chorda tympani, which, after having; emerged 
from the cavity uf the tympanum through the 
6ssura Glaseri^ descends towards the lingual 
nerve, into the sheath of which it enters, and then 
further proceeds towards the tongue. It is proved 
by electro-physiology, that the chorda tyiupani 
essentially contributes to the pcrecptioa of taste; 
and clinical experience confirms this physiological 
induction ; as in certain eases of paralysis of the 
portio dura, there is a loss of taste, together with 
palsy of the muscles of the face; tliiH luss of taste 
exists only on the afTectcd side, and usually dis- 
appears at the same time with the other symptonu 
uf tlie paralysis of the portio dura. Several cases 
of this kind hare been recorded by Ih*. Gull and 
others. 
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A not leas remarkable phenomenon is the flov 
of saliva produced by Galvanisation of the 
drum of the ear. My attention was directed to 
this fact in the following way: having often been 
requested to try tlic ttrccts of galvanism on 
patients suffering from what is commonly called 
nervous dcafucss, I noticed that the paiicuta, 
during the operation, made movementa of deglu- 
tition ; I then experimented on myself with the 
view of ascertaining the cause of these move- 
ments, and found that, if a current of rather high 
tension was caused to act upon the chorda tym- 
pani, the saliva began to flow more or Icsw abund- 
antly, It is evident that this is due to an electric 
excitation of thoac 6brea of the chorda tympani, 
which do not proceed towards the tongue with 
the lingual nerve, but are detached from the 
principal part of the chorda tympaai, and pene- 
trate into the 8ubma%iIUry ganglion. The «aliva, 
therefore, which ia observed to 6ow when the 
chorda tympani is being galvanised, is secreted in 
the submaxillary gland. 

The most recent researches on the physiological 
action of tho continuous galvanic current ou the 
organ of hearing, have been undertaken by Dr. 
Brennerj of St. Petersburg, who has considerably 
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enlarged our kuowledge of these phenomi 
He fouiiil* that if the uegatlvc pole was applied 
to the ear, the nerve responded to tbe galvanic 
stimulus ou closing the circuit, and while the 
current continued to pass, but if the positive: p«jle 
was in th« ear, there was an i-ftect only on opening 
the circuit. On the other hand^ no effect was 
produced on opening tlie circuit, if tHe negative 
pole was in the car; nor on closing tbe circuit or 
during the time the current passed, if the poaitive 
pule was in the ear. The greater the power of 
the current, the stronger were the sounds heard, 
viz., varjiug Irom the buzziug of a fly, to that of 
rolling of carriages in the distance, roUing of 
carriages near the observer, striking of a gong, 
striking of a bell, etc. The auditory nerve, there- 
fore, answcra in the same way to the application 
of the galvanic current as do tbe motor nerves. 
Both poles have a different effect, as regards 
quality as well as quantity, and this witliout an? 
regard to the direction of the current. Tbe ejtci- 
tability of tbe nerve may be increased during the 
operation, so that the nerve will respond to « 
lower force of current than it did previously, Jl 
tbe force of the current is increased, tbe re-actioa 
Oeiluo-iicjBiUtHet.'iii xypuaji, 1863. 




lis sooner naamfcstcd nt the ucgatlvc iliiiii at the 
positive pole. I)r. Brenner has propiiBed the 
follou'ing formula as expressing the normal re- 
action of the auditory nerve. 

T. X C S^ negative pole; closing; clear, sonor- 
ous sound. 
N E Kr = negative pole; cstabUjihed circuit; 
strong resounding, which very 
gradually disappears. 
N Z^negative pole; opening; Kcro. 
II. P C Z = positive pole : closing; zero. 

PEZ=po9itive pole; established circuit; 

zero. 
P O S^ positive pole; opening; clear, Bonor- 
oas sound, but not as strong as 
in N C S. 
This normal re-action of the andilory nerve 
appears materially altered in certain morbid con- 
ditions of the organ of hearing. 



Nervous deafnea. 

Nervous deafness has often been treated by 
electricity, and there can be no doubt tlmt certain 
cases ai'e amenable to it. It is especially that 
sort of deafness which occurs in hysterical women, 
and is connected with noises in the car, which is 



liable to be beneficially affecterl by gaWaniBm. T 
have had tneniy-tbree cases of dcafuess under ray 
care, and have been assured by fourtceu pattcnts 
that they beard very much better after baring 
been faradiscd fur a certain time. In one eaac I 
hare been fortunate enough to atop tbb noiws in 
the car cntirclj', while iu nine such oases no 
benefit was afforded. Dr. Brenner's method 
promises to be successful in all cases wbere the 
normal re-action of the auditory nerve to Ibe con- 
tinuous galvanic current is altered. 

Cote 27. Deafness treated btj Faradhatiou. 

A. M., a married woman, aged 37, mother of 
three children, of a very delicate constitution uud 
a disposition to consumption, came under my care 
in October, 1861. The be^nnin^ of her deafiiess 
dates as far back as 1819, and the only cause she 
could assign for it was cold. There had never 
been any infiammation of, nor discharge from, 
the ear. She had been treated for a long time at 
St. Thomas's Hospital, but without any benefit 
Dr. "Wriglit, who had prenously seen good reaulta 
of Faradisation at my hands iu cases of deafness, 
sent the patient to me. I coidd not discover any 
signs of discRso in the temporal boue, in the 
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Eustachian tube, or iu the mcmbrana tympani ; 
and it is jnst such cases of deafness, whlcli arc of 
very frequent occurrence, iu wliich Faradisation 
generally produces cxcelleut results. The patient 
was placed in a recumbent position, tlin cxttTua! 
opctiiug of the ear was iillcd with warm water, 
and a moistened conductor connected with the 
p(»Ltive pole was applied to the nape of the neck, 
while the negative pole was made to touch the 
water in the meatus. If the operation is per- 
formed in this manner, the whole extent of the 
membrana tympani is brought under the influence 
of Faradisation. I applied an extra-current of 
one centimetre power. Considering the long 
duration of the affection, the result of the treat- 
ment was very remarkable. The patient who, 
when she came to mc, did not notice any ques- 
tions I addressed to licr, nor hear any sounds 
produced, heard, on leaving ray house, after the 
first operatioH, a da» dark ; and on turning into 
Oxford -street, she heard the whistle of an omnibus 
conductor. From that time she steadily improved, 
so that it soon became easy to converse with her. 
At the same time the catamcnia, which were very 
scanty, became more abundant and of a better 
character. 
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4. Origan of Taste. 

That 8 peculiar seusation of taste is perceiTCd 
vhcn the tongue ia touched by two heterugencoiu 
metals, has been known long before the discovery 
of galvaDism. M. Sutzcr seems to have been the 
first whose attention was directed to this fact. In 
a paper which was published by him in the Re- 
ports of the Berlin Academy of ScienccR, in 1 754,* 
the following remarks occur : " If a piece of lead 
and a rod of silver are connected with each other, 
and approached to dificreut parts of the touguc, a 
sensation of ta^te is experienced, which resembles 
that produced by vitriol of iron; while, if we 
employ either of the metals alone, not the 
slightest taste is perceived. It is probable, that 
by the connection of the two metals a vibration is 
produced iu the smallest particles, cither of the 
lead or of the silver, or of both of them ; and that 
this vibration, wliich must necessarily affect the 
nerves of the tongue, producDs the taste described." 
This is iu so far interesting, as it is in all pruba- 



* Recherchea huf Torigine dos wDtimcus sgrOables eb 
d£Bagr6able8. Uistoire de rAoad£mie des iSciencAS at 
B^es L«ttres da Berlin. 1754, p.35e. 
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lity the very 6rst observation ever made on the 
physiological effects of gnlvauic electricity. 

If we apply a single pair of zinc aud silver to 
the tongue, the zinc being directed to the top, 
and the silver to the hack, of the tongue, a very 
remarkable acid taste is produced under the zinc 
plate, and a feeble alkaline taste under tbe silver 
plate. These sensations are not only perceived at 
the comTnenccment and at the cessation of the 
current, but also as long as the circuit is closed, 
The cfiect is most distLuct when tlic tongue is at 
its ordinary temperature, aud when the metals 
are of the same temperature as the tongue. When 
either the metals, or the tongue, or both, are 
heated or cooled, aa far as can be borne without 
inconvenience, scarcely any sensation is pro- 
duced; aud whatever has a tendency to blunt the 
sensibility of the tongue, such as acids, pepper, 
laudanum, spirits, etc.) dimimshes the effect of 
galvanism. 

If, instead of a single pair, a pile he used, we 
observe, not only the specific sensation of taste, 
but also a flash uf light, pain in, and convulsions 
of, the tongue. The interrupted current produces 
only the latter phenomena, hut no peculiar sen- 
sation of taste. Frictional electricity, however, 
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has nn action on the tongue, wHcli rcscmljlcs that 
produced on it by gnWanic electricity. Fowler 
has compared the tasto produced by common 
electric sparks to the taste of viuegar, and that 
prmluced by galvanism to the taste of diluted 
sulphuric add. 

This remarkable aflection of the tongue by 
electricity may be explained in various vayir 
Thus it may he nrged, that the sensation of taste 
ia due to a peculiar state of the gubtalory ncnc 
produced by electricity, just as a sensation of 
light is produced by directing the galvamc sti- 
mulus to the rctiua. But the diflcrences in the 
taste beneath the different poles seem to lead to 
the conclusion, that the effect is due to an elec- 
trolysis of the salts of the saliva, as from chloride 
of sodium, which is dissolved in the sidiva^ muriatic 
acid would be evolved at the zinc pole, — wheuoc 
the acid taste; and soda at the silver pol^ — 
whence the alkaline taste. It has been objected 
to this explanation, that a current, which is too 
feeble to bring about a decomposition of the salts 
of the saliva, will produce a remarkable sensation 
of taste; besides, we know that frictional elec- 
tricity produces a marked sensation of taste* 
although its chemical powers are so feeble that it 
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accms acarccly possible to assume ati electrolysis 
of the salts of the saliva by a few electric sparks. 
Finally, Volta has observed, that aa acid taste was 
perceived under the zinc pole, even nheu t)ie 
mucous membrane of the tongue was in contact 
with an alkaline solution, by which the acid, 
which might have been formed, would imme- 
diately become neutralised, so as to produce no 
physiulogical cflFect whatever. 

Profesi^or Schuabeiu has ventured another ex- 
planation.* He supposes that by the galvanic 
current^ air becomes decomposed, aud that, at the 
positive pole, the u.\ygea uud uitrogeu coiubiue to 
form nitric acidj which would produce the acid 
taste. But Schonbein does not e^cplain the cause 
of the alkaline taale which is perceived under the 
silver pole, and it seems doubtful whether the action 
of one galvanic pair^ or of a few and small electric 
sparks, is sufficiently powerful to produce a de- 
composition of air. We are, tlieretbrc, at present 
obliged to content ourselves with the following 
view : that the sensation of taste is probably due 
to a peculiar state of the gustatory ucrves caused 
by electricity. 

• Ueber einige mittelbare phyaiologiache Wirkungen 
der atiuo&^hariachi^Q KleUtrlcit&t. Uenle mid Heufar's 
ZtiitficLrift. 1S51. Heft IIL p.385. 



'•^22 ANESTHESIA. 

Loss of Taste. 
In loss of taste, the continuous current is pro- 
bably more efficacious than induction currents^ 
which act only on the sentient nerves of the 
tongue, but not on the gustatory nerves. 




If hvpenesthcsia is caused by wouuds of the 
nen-es, by inflti carnation, hypertrophy, or cauccr 
of the ucurilcmma, electricity cauuot be expected 
to cure this aScction; the same is the case if 
neuralgia originates in inflammation, caries, ex- 
ostosis of the bony cauals through which the 
nerves pass, or iu diseases of the nervous centres^ 
or iu morbid states of the liver, uterns, ovariesi 
Iddaeya, etc. Bat if the neuralgia appears to be 
merely a morbid cxaltaLiou of seusibihty without 
atructuml changes, or if it is cauBed by rheu- 
matism, a galvanic or faradic trcatmcut may be 
resorted to with a fair chauce of success. 

From the time when Sarlandiuic and Magendie 
first made known their observatioua on the thera- 
peutical use of galvauo-puucture, galvanism has 
been frequently and in various ways adminiatcrtd 
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for the relief of such neuralgic pains as defy otliet 
therapeutical proceedings. The practice of gal- 
vauo-punctitre b(nng connected with more or less 
inconvenif-ncc, viz , in many instances violent 
paiu during the operation, and afterwards inttara- 
matiou and suppuration in those tissues into 
which tlie needles have been thrnst, other modes 
of applying galvanism have therefore been natu- 
rally resorted to. Duchenne has recommended 
Faradisation of the skin, by mcaua of metallic 
brushes conveying a very powerful electro-mag- 
netic current to the affected points, in order to 
produce a strong revulsion; but the i>aiu produced 
by this proceeding h, according to Duchenne 
himself, very bad, and in a certain number of cases 
the operation has not been successful. Another, 
and in my opiuiuu the best, way la to send a con- 
tinuous or an induced current of medium intensity 
for a ecrtaiu time through the affected nerve by 
means of moistened conductors J as I have shown 
that, by such a proceeding, a direct reduction of 
the sensibility in a nerve may be produced. The 
paiu produced by it is iu^ignificunt Hud scarcely 
worth mentioning, when compared to the often 
excruciating neuralgic paiu against which the 
procecdiug is resorted to. On the other hand, I 
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hare seen the method alluded to ausnering lu 
cases where both electro-puncture and FaradiR- 
ation of the skin had been practised with little or 
no success. From a uuniber of patients I have 
treatpil for neuralgia, tlie following cases are sub- 
joined to illustrate the therapeutical proceeding. 



Mrs. 



Case 28. Tic Douloureux. 
-, aged 28, had been in good health 



until May, 1857, irhen, in consequence of having 
got vet through, she was seized by violcut pains 
in the right side of the face, accompauicd at first 
with fever and general indisposition. The latter 
symptoms soon subsided, "but not the very violent 
shooting paiu, which came on iu paroxysms, at 
the end of which the patient was completely ex- 
hausted. For the first few weeks the paroxysms 
came ou very irregularly, about four or five in the 
course of the day ; but after some time, an inter- 
mittent character was remarked, as ouly one 
paroxysm came on every other day between four 
and five o'clock in the ufteraoon. Large doses of 
quinine and arsenic had been given, but without 
prodaciug the anticipated effect; the patient had 
also been treated hy calomel, sublimate, iodide of 
B potassium, and blistci-s. Her general health has 
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mucli siiflercd; slic hna become noirous and 
irritable. "Wben I first saw her, her condition 
wBs as follows: — There are always prcmoTiitory 
symptonia which aiiiiouiice the approaching 
paroxysm, riz., a sort of tickling in ihc epigas- 
trium, followed by formication in the fncc. Then 
very violent paiua begin, which are chieHy felt oq 
the zygonistic bone, beneath the lower eycUd» in 
the check and chin, a little less on the nape of the 
neck, but not in the forehead and the temple. 
This paroxysm usually lasts about half an how, 
and then slowly subsides into a dull pain, which 
continues for three or four honrs. The following 
day she is free from pain, the third day is again 
marked by a paroxysm. On examination of the 
fare, T found two of Valleix's painful points, viz., 
one on the zygomatic bone, where the temporo- 
malar, and another on the infraorbitar foramen, 
where the infraorbitar nerve emerges from the 
orbit: pressure on these two points excited a 
distinctly painful sensation in the free iutervaL I 
therefore thought it well to place the poles alter- 
nately on these two points, by raeans of moistened 
conductors, conTcying a rapidly -interrupted, in- 
duced current to the sufiering nerves. The first 
application (Oct. 10, 1857.) made at the time 
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nlicn tlie paroxysm liad just comiuciiccd, alle- 
viated, according to the pHtinnt, the severity of 
the pain, but did not shorten the duratioa of the 
paroxysm. On the 12th of October, another 
panijcysm came on in due time, and was then 
positively shortened by Faradisation. On the Hth 
premonitory symptoms, ns usual, hut no paroxysm. 
On the 16th a paroxysm came on which was sub- 
dued iu five minutes. Five other opcraiious were 
performed, the last paroxysm having been on the 
26th of October. I saw tlie patient iu tLc begin- 
ning of Juue, 1858, w!icu alie told me that up to 
that time she bad not been troubled agaiu by 
the pain. 

The continuous current is, on the whole, equally 
valuable in the treatment of hyperiesthesia as the 
induced current; as is illustrated by the following 
case : — 

Caie 29. Tic Doithureiue. 

Mrs. L., aged 41, came under my care in 
August, 1862. She had, for the last twenty-five 
yeara, with few intermissions, suffered from tic 
douloureux, which attacked the left side of the 
face, especially the temple, cheek, and chin. The 
pain was most violent from G o'clock in the 
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cvcaiug till 2 or 3 in the moruingj &nd prevented 
alecp. It was worse iu damp weather, oiid wheu 
easterly winds prevailed. The patient herself had 
become extremely irritahle and hysterical, and 
"vraa quite out of health. Almost ever}' narcotic 
had been used for relieving her, but generally 
with the effect that the pain wa^ increased instead 
of diminished. This was chiefly the ca»c with 
opiates, bclladoDna, aud henbane : arsenic and 
quinine had also been §pven, but signally failed. 
I administered a continuous galvanic current of 
very low tension (four cells of Bnnsen's battery) 
to the two inferior brnuchcs of the trigeuiiual 
nervej and ordered at the .same time the internal 
use of Spa water for improving her general health. 
Three uperatiuus, which were most agreeable to 
the patient, were sufficient to cure her of a disease 
which had for twenty-five years embittered bcr 
life; aud up to the present time (Bceembcr, 1863} 
no relapse has taken place. 



Cases of pain in the back and of iniramanimai^ 
pain in hysterical women are generally cured by 
a abort faradic treatment. The iuii'Hmammary 
pain which is in some instances dependent upon 
incipient lateral cun'ature of the spine, but more 
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uently exists witKout any apparent structural 
lesion, is generally felt below the left mamma aud 
at the margin of the ribs; T have seen a number 
of cases of this affection, some associated with 
Bmeuorrluca, others not. Iti tliose patients who 
suffered from amenorrhea, the return of the cata- 
menia and the disappearance of the pain were 
simultaneous. For inframammary pain a strouger 
current is generally required thau for other neu- 
ralgic affections, and the action of the current 
ihould be kept up for ten minutes. Clavus 
hystericus is also amenable to electricity. 

lu sciatica, Faradisation as well as Galvanisation 
often prove successful, although the affection is 
generally more difficult to cure, by any form of 
electricity, than tic duuloureiLx. 

Case 30. Sciatica. 

K. T., aged 35, from Edinburgh, has never 
been in strong healthy and suffered for along time 
from acidity in the stomach. Eight years ago he 
hod his left tbiijh amputated for tumor albns; he 
carries now au artificial leg, which, being very 
heavy, exerts a great strain upon the left aide of 
the pelvis. Tliree years ago, he first began to 
ieel pain ou the back of the right thigh, and on 
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tlie inside of the leg, Aovii to the ankle. The pail 
liaviug becu duU and heavy ibr some time> a 
became kecu aud acute, so that the patieat 
laid up by it. He thought it was brought ou by 
bis haviug taken too much exercise. He did uot 
suflcr fruui violent pat-oxysius of pain, followed 
hj free interrals^ hut was permauently troubled. 
He placed himself under the care of t^ro of the 
moat eminent practitioners of Edinburgh, »nd 
after some time was niwch relieved, the acuteness 
of the pain sluwly but gradually subsiding. He 
then left Edinburgh; but being still troubled, he 
bad Hcupunctorc practised upon him, needles 
being thrust into the sciatic uerve. I'rom this 
proceeding he received immediate relief, hut the 
pain never entirely left him, and was much about 
the »amc shortly after the operation. About two 
years afterwards lie came up to town and con- 
sulted Sir James Clai'k, who kindly sent him to 
me. The pain was dull at that time. When tho 
patient walks, even for a short distance, the pain 
is much increased, aud is also very bad in the first 
part of the night. Strnug pressure has no marked 
influence upon the paiu; but it rather relieves than 
aggravates it BL^sides, the patient states, that 
early in the morning there are usually lively 
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spasms perceptible in the muscles of the leg, 
which, however, generally subside in the course of 
the day ; as they are not accompanied vith any 
mipleas.int stensatioDs, he rather regards them as 
a curiosity than as an object to be complained uf. 
I first resolved trying Duclieune's proceeding of 
Faradisation of the skin, and made use of a power- 
ful current, which I applied by a wire brush to 
the sutfering parts. Two such ap])licatioD9, 
however, produced no cilcct. Ou the third day, 
1 therefore sent a very rapidly interrupted induced 
current of medium intensity through the sciatic 
nerve, placing the positive electn>de near the 
tuberosity of the iscluum, the negative one near 
the ankle. Moistened conductors were kept in 
close contact with the skin, oti the points men- 
tioned, for six minutes; and when I interrupted 
the application, the pain was quite gone, and the 
patient left me free from any unpleasant sensation. 
When he called againou the following day, hetolil tne 
that the pain bad returned about three hours after 
the operation ; but that it was by no means so severe 
as it had been before, and that he had enjoyed a 
very qiuet sleep that night I repeated this 
operation three times again, after which he was 
obliged to leave town. After the second opemtion. 
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the pntieut had been free from pain up to the 
following moriiiug; aiid, after the fourth, be only 
ffilt it very trifling when walking, but not while 
in a quicsccut position. Six weeks ■ftcrwards, I 
received auotc from the patient, statiug, that since 
this treatment his limb h:u) been a good deal 
better. He was» however, not totally free from 
pain when he walked to any distance; yet the pain 
went off sooner, was less severe, and not so liable 
to return as formerly. I, therefore, advised him 
to come up to town once more, to undergo 
another course of the same treatment. This the 
patient did some time afterwards. T operated 
upon him six times more as above, and with such 
a bcueficiHl cflect that, the patient was no longer 
troubled, even when walking the considerable dis- 
tance of three or four miles. I will not forget to 
mention, that the spasms which used to come on 
early in the morning, in the muscles of the teg, 
were not done away with by the electric treat- 
ment ; but as the pitlicnt never found them in any 
way unpleasant, he did not care for them. 



I conclude with a case of neuralgia which was 
chiefly remarkable for its cause, and its rapid cure. 
The patient was a merchant, aged 30, of Wgorous 
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constitution, uud active habits. He was a passenger 
by the Canadian steamer, which foundered at aea 
ou the 4th of June, 18G1, alwut 200 miles off the 
coast of Canada. Many of the passengers were 
drowned; but this gentleman, by means of a 
life-buoy, was enabled to float until, three-quarters 
of an hour afterwards, he was picked up by a 
boat which was passing. Life was then almost 
cxtiuct. The water was at the time very little 
above freezing- point, a* large masses of ice were 
floating in it. The patient, however, soon rallied; 
but uufortuuatcly be had to remain, id bis wet 
clothes for a consitlerahlc time; and, even when 
he lauded, he could not at once obtain a change of 
dress. He did not at first experience any ill 
effects from this accident ; but, after some time, he 
began to feci severe burning pain in the arras and 
le^s; and when the pain subsided, lu: perceived 
nombuess in the Hmbs and loss of muscular 
power. He soon afterwards returacd to England, and 
was, during his passage, sabjeeted to treatment by 
the ship-surgeou, wlio prescribed auodyne applica- 
tionSf as opium, aconite, etc., to the arras, and 
general tonics; hut he derived no benefit whatever 
from the remedies used. On his arrival iu this 
country, he couaulted Mr. Snape, of Bultou-le- 




Moors, in Lauca»1iinr, who gave his opinion, tr 
Faradisation n-ould be tlio beat means of restorioj^ 
him, »ud accordingly sent him to me. On 
ciaminatioD, I fouud the following morbid symp- 
toms: — liit, as regards the sentient nervea : there 
was a burning ncunili^ic paiu, especially in the 
fore-arms and thiglis, vliich very much increased 
towards evening and in the night; so that the 
patient wa» prevented from sleep, and iu cou- 
sequeucc became much exliatisted in the morning. 
There was also considerable auxsthesta, especially 
in the right hand and fore-arm, where the prick of 
a pin L-uuld not be felt at all ; while, on other parts, 
it waa only obtUHcly felt, and not as a pnck, but 
as n mere touch. The sense of touch, especially 
in the right hand, was also much Uimimshcd. 
Finally, there waa a semi -paralytic condition of 
the arms; the patient could move them, but he 
had uo power over the muscles; he eould not 
grasp anything with force, and experienced great 
dilhculty iu writing. The contractility of the 
muttcles was nut dimiuished, as they answered 
readily to an electric current of moderate power, 
only the iuflueuce of volition over them had con- 
siderably decreased. The flexor muscles of the 
reru most affected, Tliu general hcalj 
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of the pfttieat vns good, notwithstanding tlic loss 
of rest, and the wear and tear consequent upon 
great sufTertug. 

After having examined the patient, I quite 
agreed with Mr. Snape as to the advisability of 
resorting to Karadisatiou, and applied a rapidly- 
interrupted current of the first order of three 
centimetres power of ray apparatus, to the skin for 
relie\*ing the neuralgic pain and the aiiawtlicsia; 
and an extra-current of four centimetres to the 
weakened muscles, in order to restore their power. 
The following were the eflccta of this treatment : — 
The pain, which was very severe at the time the 
paticut eame to me, disappeared during the firt>t 
application; and he slept soundly the following 
night. The pain returned in the morning, 
although in a less degree; and, after a few more 
applications, in which I uudified the inteusity 
of the current and the duration of the operation, 
according to the ucccs^iities of the case, it was 
entirely subdued. The anaesthesia also yielded 
rapidly to the means employed. After three 
operations, the patient was again able to feel dis- 
tiuctly, nut only ihc prick of a pin, wherever I 
applied it, but also the mere touch of blunt instru- 
meuU; and when he left town, after having been 
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under my care for six days, he was quite free from 
pain, the anaesthesia was gone, the sense of touch 
was again normal, and the muscular power had 
returned. I have not seen him since; but Mr. 
Snape has kindly written to say, that the effects 
of the treatment have been permanent ; and that 
the patient returned to Canada some time ago 
in perfect health. 



THE END. 



vth^MSr utd Ot^ Printn^ Fuuborr CireaB. 
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A TREATISE ON iCEDICAL ELECTRICITT, 
TlUiOllETlCAL A.\D PiUCTICAL, 

Airs HB OSB is the TaEATMi:!J1!' OV FARALTBIB, N'EORALGIi 
AKD OTHBH DISEASIB, 



'' TIuB ia &r the best treatise -wa have ReeD cu tliu 
medical applications of electricity ."^ J (Actupiwi. 

" Dr. AUliauB lias suppliod to the Soglish Frofesaiou by 
far ibo most elaborate and useful book on the subject 
upon which it treats, extant in our mother tongue. The 
book will command gcuurul rofoiiJUULi. \Vc uxpect to see 
it tor some time to come the Btaudard Eoglisb ^'ork on 
Medical Electricity." — Hedkal Timet and Gazette. 

" Tliere existed a hiatus is British medical literature on 
the Bubject which thu present wurk moat worthily filLi u]>. 
Pr. AlthauB'a Treatise is comi>lcte, accurate, aud scientific. 
The book is written in a clear ctnd even elegant Ktyle. 
Dr. AlthnuB does not address us with the euthusiosm of a 
ispecialist, but with, the huucut couviution of a xuau of 
aci6nc&."—Jiritiih and Foreign JUedico-CAirurffiad SevUte. 




" The eatira vorit is one that, in tliese days of book- 
nttklng, it is refreshing to laeei with ; it i» evidently the 
productioa of a fihitosopher, and we are but dischargiug 
our duty Lo our readere, in most strouglj recommeudiDg 
it to their notice."— Dublin Quarterly Jawnai of MetHtxd 
Soienet. 

" No work covering the whole ground of Xfedicftl Eleotri- 
mty hais prior to the fiublicutiou of Dr. AlLhaus'a Tolutne* 
issued either from the Americ&n orthe&ugliah presB. Asid^ 
therefore, frooi uay intrinsic merits of the book before us, 
the fiut that it is the pioueer in this speciea of litdtature, 
shoutd ensure for it tbo attentian and respectful ooTkai- 
diMntion of the MedJL-al Profe#siou. It is mtty hy the 
diaeemiuatioQ of works such as that Iwfore us, that 
Medical Electridt/ c«n be taken entirely out of the hands 
of tbo ohartotaits, and placed upon its proper fuoUug us u 
therapeutical aguaL"— CJurfewton Mfdical Journal. 

The work of Dr. Atthaus at once convevs the impreesioo 
of haviDg emanated from & high authority, and one inti- 
mately acquainted with all that has been done 
important department of scieooe.* — £Jinbuiyh 
Jommal. 
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" A iKtuk of resoaivli aud authority, wriltoa bjr oue wlip 
is evkleutly master of his subject"— Zancrf. 

" Dr. Althaus's work is hy far tte boat that lius b«en 
written in our language, with a medical object io view." — 

"TEiis is dooideiUy thd moat vtaboratc* aiid complete 
work on ujinenil watcra, whicb has hitherto appcarod in 
the English language." — Brii. Med. Jitumal. 

**The wffl-k of Dr. Althaus exhibits thd state of the 
Boienoe in its most odvauccd stages."— 2>ctifM-/ii; Bade- 
leitunff. 

" A moat welcome addition to the library of the Fhy- 
sicion. To anuounce so important aiiil useful a work, 
coming; frnm the pen of a cnmpetent authority, is alone 
DecoQ:!iary to ensure ita suoccsa." — Medical Critic. 
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